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To: Margaret A Applekamp/DIR/HQ/BOC@BOC, William G Barron 
Jr/DIR/HQ/BOC@BOC, Hazel V Beaton/SRD/HQ/BOC@BOC, Phyllis A 
Bonnette/DIR/HQ/BOC@BOC, Geneva A Burns/DMD/HQ/BOC@BOC, Carolee 
Bush/DMD/HQ/BOC@BOC, Cynthia Z F Clark/DIR/HQ/BOC@BOC, Mary A 
Cochran/DIR/HQ/BOC@BOC, Patricia E Curran/DIR/HQ/BOC@BOC, Robert E Fay 
III/DIR/HQ/BOC@BOC, Angela Frazier/DMD/HQ/BOC@BOC, Nancy M 
Gordon/DSD/HQ/BOC@BOC, Jeannette D Greene/DIR/HQ/BOC@BOC, Linda A 
Hiner/DSSD/HQ/BOC@BOC, Howard R Hogan/DSSD/HQ/BOC@BOC, Sue A 
Kent/DMD/HQ/BOC@BOC, Ruth Ann Killion/PRED/HQ/BOC@BOC, Lois M 
Kline/POP/HQ/BOC@BOC, John F Long/POP/HQ/BOC@BOC, Susan 
Miskura/DMD/HQ/BOC@BOC, Nancy A Potok/DIR/HQ/BOC@BOC, Kenneth 
Prewitt/DIR/HQ/BOC@BOC, Betty Ann Saucier/DIR/HQ/BOC@BOC, Paula J 
Schneider/DIR/HQ/BOC@BOC, Rajendra P Singh/DSSD/HQ/BOC@BOC, Carnelle E 
Sligh/PRED/HQ/BOC@BOC, John H Thompson/DMD/HQ/BOC@BOC, Maria E 
Urrutia/DMD/HQ/BOC@BOC, Preston J Waite/DMD/HQ/BOC@BOC, Tommy 
Wright/SRD/HQ/BOC@BOC, Ellen Lee/DIR/HQ/BOC@BOC, Annette M 
Quinlan/DMD/HQ/BOC@BOC, Donna L Kostanich/DSSD/HQ/BOC@BOC, Kathleen M 
Styles/DMD/HQ/BOC@BOC, Nicholas I Birnbaum/DMD/HQ/BOC@BOC, Barbara E 
Hotchkiss/DSD/HQ/BOC@BOC, Deborah A Fenstermaker/DSSD/HQ/BOC@BOC, Vanessa 
M Leuthold/DMD/HQ/BOC@BOC

cc: Vincent T Mule Jr/DSSD/HQ/BOC@BOC, Richard A Griffin/DSSD/HQ/BOC@BOC, 
Annetta Clark Smith/POP/HQ/BOC@BOC

Subject: ESCAP Agenda

The agenda for the December 20 ESCAP Meeting scheduled from 12:00-1:30 in 
Rm. 2412/3 is as follows:

Weight trimming results - Tom Mule

SBE - Rick Griffin and Annetta Clark-Smith

Voting Rights Act - Howard Hogan
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Minutes of the Executive Steering Committee on 
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting # 24

December 20, 2000

Prepared by:  Nick Birnbaum

The twenty-fourth meeting of the Executive Steering Committee on Accuracy and Coverage Evaluation
Policy was held on December 20, 2000 at 12:00.

The agenda for the meeting was to discuss the results of weight trimming in the A.C.E. and continue
assessments of the Service Based Enumeration data.
 
Committee Attendees: 

William Barron 
Nancy Potok
Paula Schneider
Cynthia Clark
Nancy Gordon
John Thompson
Jay Waite
Bob Fay
Howard Hogan
Ruth Ann Killion
Carol Van Horn

Other Attendees:

Kenneth Prewitt Tom Mule
Marvin Raines Denise Smith
Tommy Wright Roxie Jones
Donna Kostanich Nick Birnbaum
Raj Singh Carolee Bush
Deborah Fenstermaker Annette Quinlan
Richard Griffin Kathleen Styles
Annetta Clark Smith Maria Urrutia
Felipe Kohn
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I. Results of A.C.E. Weight Trimming Procedure

Howard Hogan provided some historical background on this issue by explaining how two
clusters in the 1990 Post-Enumeration Survey had very large sampling weights and would have
had undue influence on the dual system estimates if the weights had not been trimmed or
reduced.

For Census 2000, we learned from the experience of 1990, and the A.C.E. design included the
over-sampling of small block clusters to reduce potentially large weights.  The two clusters
trimmed in 1990 were small block clusters.  Additionally, we pre-specified a weight trimming
procedure to be implemented if any of the sampling weights for the clusters exceeded a certain
threshold.  The weight trimming is implemented to:
1) reduce the effect of outlier clusters on the post-stratum dual system estimates, and
2)  protect against an undue increase in sampling variance.

At this point in the meeting, Howard introduced Tom Mule who provided the Committee with a
more detailed explanation of the weight trimming process implemented for the A.C.E.  It was
noted that the weight trimming was implemented for four outlier clusters and that the impact on
the estimates for the U.S. and Puerto Rico is very minimal.  In fact, it was further noted that had
the weight trimming not been pre-specified at the given thresholds, it probably would not have
been carried out given that the thresholds were not greatly exceeded.

II. Additional Service Based Enumeration Data

As a follow-up to the Committee’s request at the December 6, 2000 meeting, DSSD provided
additional data relating to the usage questions and the multiplicity estimation results.  These data
were discussed, and it was agreed that these data reconfirmed the concerns regarding usage
response patterns that Committee members had expressed at the earlier meeting.  The
Committee directed Annetta Clark Smith to obtain background information on usage patterns at
shelters.  Ms. Smith will proceed to search the literature on this subject.

III. Next Meeting

The agenda for the next meeting, to be held on December 27, is to examine quality indicators
for the A.C.E. field activities and the quality assurance program for clerical person matching.



ESCAP MEETING NO. 25 - 12/27/00

AGENDA



There was no agenda developed or used for the December 27, 2000 meeting.
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Materials attached to these minutes were draft and preliminary material to inform the ESCAP
Committee. The data and analysis contained in these documents are subject to revision and are not
final. These materials report the results of research and analysis undertaken by Census Bureau staff. 
They have undergone a more limited review than official Census Bureau publications.  Research results
and conclusions expressed are those of the authors and do not necessarily indicate concurrence by the
Census Bureau.
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and conclusions expressed are those of the authors and do not necessarily indicate concurrence by the
Census Bureau.



Quality Assurance on Person Matching

Overview:

• Tri-level review system:

Person Matching Staff

Group # of matchers training

Clerks 226 3 weeks BFU, 1 week AFU

Technicians 46 3 weeks BFU, 1 week AFU,
plus 3 months of practice and
design training

Analysts 16* experience with previous tests
and censuses; aid in
development of clerk and tech
training

*Including 3 headquarters employees

• Workload

Matching Work

Stage Workunit Workload

BFU Clusters 10644 clusters

AFU Batches 4070 batches

Workload by Stage with Percent of Total

BFU AFU

Clerks 10644 (100%) 4070 (100%)

Techs 5346 (50.2%) 3873 (95.16%)

Analysts 1360 (12.78%) 3363 (82.63%)



• Significant Changes

• BFU–A code change that is determined to affect records sent to the field for
person followup is significant

• AFU–A code change that is determined to affect the match and residence
status or enumeration status is significant

• Routing Clusters and Batches Through Matching:

• Person Matching Review and Coding System (PERMaRCS) is used to
count significant changes and make sampling decisions

• BFU

• Prequalification–Each clerk and technician was prequalified
using a prespecified set of clusters.
• Qualified–The user was set to sampling from the

beginning of matching
• Not qualified–The user had 100% of their work

reviewed from the beginning of matching until they
review 200 records.  At this point, a decision is made
(see below)

• Decisions–Every 50 records that is reviewed by a higher level
for a user, a decision is made to put the clerk in sampling or
into 100% review
• If the change rate for the clerk or tech is below 4%, the

user is placed into sampling
• If the change rate for the clerk or tech is greater than

4%, the user is placed into 100% review

• Types of Clusters Sent to a Higher Review
• Selected–Clusters selected for QA by sampling are

completely reviewed by the next level to find errors. 
• Must-Do–Clerks and techs are allowed to flag clusters

with difficult cases for further review by a more
experienced matcher; the system also flags certain
clusters for higher review if certain conditions are
present.



• AFU
• Worked in batches–a group of approximately 30 person

followup forms to be reviewed
• Only technicians were prequalified for AFU
• The same decision algorithm applied as in BFU

QA Parameters

# Records
Reviewed in
100% 

Sampling Rate
(1 in N)

# Records
Reviewed in
Sampling

Cutoff for
Sampling

BFU

Clerk 200 6 50 4%

Tech 200 10 50 4%

AFU

Clerk 100 6 50 4%

Tech 100 10 50 4%

• Assumptions:

• The change rate is an overestimate of the true error–In clusters not selected
for QA (those clusters that are sent to a higher level of review for difficult
situations), only those records that have a code at a higher level are
considered to be reviewed. In reality, many more records were reviewed.  

• Analysts have no error–Due to their extensive training and specific
knowledge of the task, analysts are assumed to have no errors



Modeling the Change Rate

We used three different models to estimate the overall change rates in BFU for both clerks and
technicians.  For any given user, we classified records four ways:

• Randomly sampled for review (X)
• Not sampled for higher review, but part of a cluster that a higher level user worked, and

the higher level user coded (Y’)
• Not sampled for higher review, but part of a cluster that a higher level user worked, and

a higher level user did not code(Y”)
• Not sampled for a higher review and not reviewed by a higher level (Z)

From the records in X, we had individual change rates, generalized here as px, for a given user.  The
sum of Y’ and Y” was Y, a cluster or batch that the system did not sample for higher review, but that a
higher level matcher worked.  Using the proportion px, we estimated the overall change rate (Equations
4 and 6) and outgoing quality (Equations 5 and 7) for the remaining records.    For the clerk level,
records were considered part of Y if a technician reviewed the cluster or batch, but the workunit was
not sampled for QA.  For the technician level, records were considered part of Y if an analyst reviewed
the cluster or batch, but the workunit was not sampled for QA.

Model Y (clusters/batches
reviewed, not
selected for QA)

Y’ (records in
clusters/batches not
selected for QA, but
coded)

Estimation
Formula

1 Random Random p Y Z
X Y Z
x*( " )+

+ +

2 Random Not Random p Z
X Y Z

x*( )
+ +

3 Not Random n/a [ *( )] 'p Y Z Y
X Y Z

x + −
+ +



Table 21: Overall Change Rate and Outgoing Quality Rate by Stage

Stage
Model 1 Model 2 Model 3

Overall
Change
Rate

Outgoing
Quality
Rate

Overall
Change
Rate

Outgoing
Quality
Rate

Overall
Change
Rate

Outgoing
Quality Rate

BFU Clerk 0.59% 99.41 0.52% 99.48 0.44% 99.56

BFU
Technician

0.23% 99.77 0.22% 99.78 0.20% 99.80

BFU
Analyst

0.00% 100 0.00% 100 0.00% 100

AFU Clerk 0.95% 99.05 0.11% 99.89 0.30% 99.70

AFU
Technician

0.71% 99.29 0.13% 99.87 0.24% 99.76

AFU
Analyst

0.00% 100 0.00% 100 0.00% 100
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Minutes of the Executive Steering Committee on 
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting #25

 
December 27, 2000

Prepared by:  Nick Birnbaum.

The twenty-fifth meeting of the Executive Steering Committee on Accuracy and Coverage Evaluation
Policy was held on December 27, 2000 at 10:30.

The agenda for the meeting was to examine some measures of the quality of the A.C.E. data collection
activities.  There was also a discussion of the quality assurance (QA) program for clerical person
matching.

Committee Attendees: 

William Barron Paula Schneider
Nancy Potok Nancy Gordon
Cynthia Clark John Thompson
Jay Waite Bob Fay
Howard Hogan John Long
Carol VanHorn

Other Attendees:

Kenneth Prewitt Marvin Raines
Donna Kostanich Tommy Wright
Dan Childers Tammy Adams
Debbie Fenstermaker Nick Birnbaum
Kathleen Styles Carolee Bush
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I. Quality Measures of A.C.E. Field Activities

DSSD staff provided the Committee with background information regarding A.C.E. Person
Interviewing and then discussed the actual field-generated data from the telephone and personal
visit interview operations.  The data presented preliminary operational measures of the outcome
of field interviews, including completed and partial interview rates and refusal rates.  The data
were discussed and preliminary indications were that the operations had proceeded as
expected and the level of missing data was comparable to 1990.

II. Clerical Person Matching

DSSD staff then discussed materials describing the Clerical Person Matching.  The dependant
verification system of review by clerks, technicians, and analysts was explained to the
Committee.  While the rules for determining matches are consistent at the different levels of
review, the system was designed so that a more conservative approach was utilized at the
lowest level of review (clerks), while analysts (who have significant experience with matching)
were allowed to utilize a more liberal application of the rules.  That is, the system was designed
so that more matches are identified as you move up the hierarchy from clerk to technician to
analyst.

The preliminary quality assurance (QA) results for the Clerical Person Matching operation were
also briefly discussed.  It was noted that this topic would need to be scheduled for additional
discussion at a subsequent meeting.

III. Next Meeting

The agenda for the next meeting, scheduled for January 3, 2001, is to examine the effect of
imputations on the quality of the initial census and the A.C.E.



ESCAP MEETING NO. 26 - 01/03/01

AGENDA



There was no agenda developed or used for the January 3, 2001 meeting.
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Minutes of the Executive Steering Committee on 
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting # 26

January 3, 2001

Prepared by:  Nick Birnbaum

The twenty-sixth meeting of the Executive Steering Committee on Accuracy and Coverage Evaluation
Policy was held on January 3, 2001 at 10:30.

The agenda for the meeting was to discuss the impact of whole person imputations and late adds in the
census on Dual System Estimation (DSE).

Committee Attendees: 

William Barron
Nancy Potok
Paula Schneider
Cynthia Clark
Nancy Gordon
John Thompson 
Jay Waite
Bob Fay
Howard Hogan
Ruth Ann Killion
John Long
Carol Van Horn

Other Attendees:

Kenneth Prewitt Deborah Fenstermaker
Marvin Raines Roxie Jones
Tommy Wright Kathleen Styles
Donna Kostanich Nick Birnbaum
Raj Singh Carolee Bush
Gregg Robinson Annette Quinlan
Richard Griffin Maria Urrutia
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I. Effect of Whole Person Imputations and Late Adds in the Census on DSE

Howard Hogan began his presentation by explaining the DSE methodology used for
incomplete, incorrect, imputed, or  records added late in the process (after A.C.E. matching). 
The DSE methodology is based on calculating an estimate for the total population based on the
records in the census that have information suitable for matching.  By comparing this estimate to
the total census population (including imputations, etc.) an estimate of net undercount can be
obtained.  To put it another way, at the time of A.C.E. matching, we try to determine the
proportion of people in the population who were completely and correctly included in the
census files and the number of records included in the census files that are complete and
correct.  DSE uses this information to produce estimates of the true population.  These
estimates are compared to the full census results to produce measures of undercounts.

This method has been successfully used in past censuses.  The basic assumption is that the P-
sample probability of inclusion for the persons these records represent is the same as for other
persons within the post-stratum.  The primary effect on the DSE estimates from this procedure
is related to the level of variance for the DSE.

Howard then presented data, attachment, showing the percent nondata defined (insufficient
information or duplicates) by post-stratum group.  It was noted that the percentages varied
considerably by mail return, tenure, and other post-stratum variables.  Next, Howard presented
data showing the percent of late adds and nondata defined by post-stratum group.  It was
noted that these data also varied considerably.  This raises concerns about the synthetic
assumption.  It was further noted that the level of imputations and residual duplicates in the
census will have a non-trivial effect on the variance of the estimates.

Howard then presented data, attached, showing the numbers and percentages of late adds and
insufficient information cases by state.  The Committee noted additional clustering in the data,
again raising concerns with the synthetic assumption.

After briefly discussing the methodology, Howard then presented preliminary data on the
Census 2000 imputation of housing unit status and household population.  The data presented
included distributions by state showing the effect of the operation on the preliminary housing unit
and population counts.  The purpose of these data was to identify any potential clustering
effects in the levels of imputation.  No outliers were identified.

Finally, Howard presented final results for “completeness measures” for persons in households
for Census 2000.  These measures are based on, for the nation and state, the numbers and
percentages of persons in substituted households, the numbers and percentages of persons in
unclassified households, and the numbers and percentages of persons not data-defined, partially
data-defined, and fully data-defined.  The comparable data for 1990 were also presented.  It



3

was clearly noted that, both in absolute terms and proportionately, there were more whole
person imputations in 2000 than in 1990.  This result is in part due to less personal visit
followup in 2000, compared to 1990.  As mentioned earlier, the large number of not data-
defined people will contribute to sampling variance in the A.C.E. estimates and also indicate
data quality issues for the census.

II. Next Meeting

The agenda for the next meeting, to be held on January 10, is to discuss total error model
components and how they are used in Loss Function analysis.



ESCAP MEETING NO. 27 - 01/10/01

AGENDA



There was no agenda developed or used for the January 10, 2001 meeting.
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Minutes of the Executive Steering Committee on 
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting # 27

 
January 10, 2001

Prepared by: Annette Quinlan

The twenty-seventh meeting of the Executive Steering Committee on Accuracy and Coverage
Evaluation Policy was held on January 10, 2001 at 10:30.  The agenda for the meeting was to discuss
total error analysis components and how they are used in Loss Function analysis for the A.C.E.  In
addition, Howard Hogan began the meeting by addressing two issues with A.C.E. Estimation.

Committee Attendees: 

William Barron
Nancy Potok
Paula Schneider
Cynthia Clark
Nancy Gordon
John Thompson
Jay Waite 
Bob Fay
Howard Hogan
Ruth Ann Killion
Carol Van Horn

Other Attendees:

Kenneth Prewitt Alfredo Navarro
Marvin Raines Gregg Robinson
Tommy Wright Nick Birnbaum
Donna Kostanich Carolee Bush
Fay Nash Kathleen Styles
Raj Singh Sarah Brady
Mary Mulry Annette Quinlan
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I. A.C.E. Estimation Issues

Howard Hogan addressed two situations encountered in the missing data and post-stratification
processes that had not been pre-specified.  The first issue concerns the use of variances as a
criterion in determining the collapsing of post-strata.  The second deals with the donor pool that
is used for imputing missing data for unresolved cases.

At the time of specifying the collapsing scheme for post-strata, it was believed that variance
estimates would not be available for use in determining which post-strata to collapse.  As a
result, the specifications for collapsing post-strata did not include variances as a criterion. 
DSSD has produced preliminary variances for the post-strata.  In reviewing these variances, it
was found that the variance for one particular post-stratum indicated that collapsing would be
beneficial.  It was decided, after conferring with the appropriate senior staff, that this post-
stratum would be collapsed with others to reduce the variance.  The specifications will be
modified to incorporate variance as a collapsing variable. 

The second situation occurred during the imputation for missing data.  At the time of developing
the imputation methodology, the data from the Person Followup forms were not expected to be
available for review before the missing data imputation was completed.  However, the Person
Followup forms were keyed and reviewed before the completion of missing data imputation. 
As a result of this review, it was discovered that additional information could be used to
improve the imputation for two categories of E-sample persons.  These categories are (1) a
person who was potentially fictitious and (2) a person who was said to be living elsewhere on
Census Day.  The new information was therefore used to enhance the imputation rates for E-
sample persons in the above categories.

II. Loss Functions

Mary Mulry presented an overview of the total error analysis for the A.C.E. and the
components of this error.  The handouts are attached.  The total error analysis is used in
building the loss function analysis through simulation methodology which synthesizes the
components of error to give the net effect of the errors on the adjusted and unadjusted results. 
The loss functions give measures of the difference that the adjusted and unadjusted results have
from an estimated “true” count obtained from the total error model.  The set of data with the
smaller difference (or loss) is the more accurate.  One limitation of this analysis is that the “truth”
is not known, but must be estimated.  This estimate of the “true” count is therefore subject to
uncertainty and has a certain amount of bias and variability associated with it.  A simulation
model is used to determine a range for this uncertainty.
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As discussed at the October 25, 2000 ESCAP meeting, the input to the loss function analysis is
based on a total error model used to estimate the net effect of sampling and non-sampling error
in the initial census and the A.C.E.  The components of the total error model are derived from
the Census Bureau’s evaluation studies providing various measures of sampling and non-
sampling error.

The components of the total error model were discussed.  All evaluation work necessary to
provide estimates for each component of the total error model will not be available in time for
the Committee’s recommendation on adjustment.  As a result, some of the components of the
total error model will use 1990 data from the Matching Error Study, the Evaluation Followup,
the Reasonable Alternatives Imputation Study, and the Excluded Data Study with scaling
adjustments made for the 2000 A.C.E. design; these adjustments will only address factors
relating to scope and population size.  (For example, the A.C.E. does not include the group
quarters population, whereas the
1990 PES did include components of this population.)  The components of error for which
2000 data will be available are correlation bias, ratio estimator bias, and sampling error.

III. Next Meeting

The next meeting scheduled for Wednesday January 17, 2001 will discuss A.C.E. missing data
results. 



ESCAP MEETING NO. 28 - 01/17/01

AGENDA



Kathleen P Porter
01/16/2001 03:14 PM

 
To: Margaret A Applekamp/DIR/HQ/BOC@BOC, William G Barron 
Jr/DIR/HQ/BOC@BOC, Hazel V Beaton/SRD/HQ/BOC@BOC, Phyllis A 
Bonnette/DIR/HQ/BOC@BOC, Carolee Bush/DMD/HQ/BOC@BOC, Cynthia Z F 
Clark/DIR/HQ/BOC@BOC, Mary A Cochran/DIR/HQ/BOC@BOC, Patricia E 
Curran/DIR/HQ/BOC@BOC, Robert E Fay III/DIR/HQ/BOC@BOC, Angela 
Frazier/DMD/HQ/BOC@BOC, Nancy M Gordon/DSD/HQ/BOC@BOC, Jeannette D 
Greene/DIR/HQ/BOC@BOC, Linda A Hiner/DSSD/HQ/BOC@BOC, Howard R 
Hogan/DSSD/HQ/BOC@BOC, Sue A Kent/DMD/HQ/BOC@BOC, Ruth Ann 
Killion/PRED/HQ/BOC@BOC, Lois M Kline/POP/HQ/BOC@BOC, John F 
Long/POP/HQ/BOC@BOC, Susan Miskura/DMD/HQ/BOC@BOC, Nancy A 
Potok/DIR/HQ/BOC@BOC, Kenneth Prewitt/DIR/HQ/BOC@BOC, Betty Ann 
Saucier/DIR/HQ/BOC@BOC, Paula J Schneider/DIR/HQ/BOC@BOC, Rajendra P 
Singh/DSSD/HQ/BOC@BOC, Carnelle E Sligh/PRED/HQ/BOC@BOC, John H 
Thompson/DMD/HQ/BOC@BOC, Maria E Urrutia/DMD/HQ/BOC@BOC, Preston J 
Waite/DMD/HQ/BOC@BOC, Tommy Wright/SRD/HQ/BOC@BOC, Ellen 
Lee/DIR/HQ/BOC@BOC, Annette M Quinlan/DMD/HQ/BOC@BOC, Donna L 
Kostanich/DSSD/HQ/BOC@BOC, Kathleen M Styles/DMD/HQ/BOC@BOC, Nicholas I 
Birnbaum/DMD/HQ/BOC@BOC, Barbara E Hotchkiss/DSD/HQ/BOC@BOC, Deborah A 
Fenstermaker/DSSD/HQ/BOC@BOC, Vanessa M Leuthold/DMD/HQ/BOC@BOC, Jennifer 
Wight/DIR/HQ/BOC@BOC

cc: 

Subject: 1/17 ESCAP Agenda

The agenda for the January 17 ESCAP Meeting scheduled from 12:00-1:30 in 
Rm. 2412/3 is as follows:

1. Missing Data Results - Pat Cantwell

2. Synthetic Error - Donna Kostanich and staff (time permitting)
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Minutes of the Executive Steering Committee on 
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting #28

January 17, 2001

Prepared by:  Nick Birnbaum

The twenty-eighth meeting of the Executive Steering Committee on Accuracy and Coverage Evaluation
Policy was held on January 17, 2001 at 10:30.

The agenda for the meeting was to examine the A.C.E. missing data procedures and results.

Committee Attendees: 

William Barron
Nancy Potok
Paula Schneider
Cynthia Clark 
Nancy Gordon
John Thompson 
Jay Waite
Bob Fay
Howard Hogan
Ruth Ann Killion
John Long
Carol Van Horn

Other Attendees:

Kenneth Prewitt Richard Griffin
Marvin Raines Kathleen Styles
Tommy Wright Nick Birnbaum
Donna Kostanich Sarah Brady
Raj Singh Carolee Bush
Gregg Robinson Annette Quinlan
Donald Malec Maria Urrutia
Patrick Cantwell
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I. A.C.E. Missing Data Procedures and Results

Pat Cantwell walked the Committee through a document describing the missing data
procedures and providing results of the missing data operations.

He briefly discussed the impact of missing data on the DSE results.  Missing data can contribute
to variance, and, if the missing data models are poorly specified, can also contribute to bias in
the estimates.  There are three components to missing data:

• Whole household non-interviews

• Missing post-stratification variables

• Unresolved match, residence or enumeration status.

Pat began by providing data on A.C.E. household interviews for Census Day and for A.C.E.
Interview Day.  It was noted the interview rates were very high.  As expected, the interview
rate was slightly higher for A.C.E. interview day residents than Census Day residents.  The
comparable interview rate for the 1990 PES fell between these levels.  The Committee was
pleased with the low levels of A.C.E. missing data. 

Pat then discussed characteristic imputation.  The five variables that are imputed when missing
are those needed for post-stratification assignment.  He noted the different procedures used for
P and E-sample imputation.  Generally, for the E-sample, the imputed value from the census
edited file is used.  It was noted that the characteristic imputation rates were low, as in the
Dress Rehearsal.  Pat also presented data showing the missing data rates for each of the five
post-stratification variables and the distribution of these characteristic responses before and
after imputation for the weighted P and E-samples.  It was observed that the frequency of
“other race only” was noticeably greater in the P-sample distribution that in the E-sample
distribution.  Concerns were expressed about the impact this could have on the consistency of
post-stratification, potentially increasing heterogeneity or correlation bias. 

Next, Pat discussed the imputation of status (resident, match, and enumeration).  Even after all
the follow-up activities have been completed, there remains a small fraction of the A.C.E.
sample people for whom we still do not have enough information to compute the components of
the dual system estimator.  Their status is said to be “unresolved.”  The Census Bureau uses
imputation cell estimation to assign probabilities for P-Sample people with unresolved match or
Census-Day resident status, and for E-sample people with unresolved enumeration status.  In
imputation cell estimation, all P and E-sample people – both resolved and unresolved cases –
are divided up into groups called imputation cells based on similar operational and demographic
characteristics.  Within each imputation cell, the weighted proportion of matches (or residents
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or correct enumerations) among the cases with resolved status is calculated, and that value is
imputed for all unresolved people in the cell.  This methodology was briefly contrasted with the
more complicated hierarchical logistic regression model used in the 1990 PES to assign
probabilities to unresolved cases.

Examining the results of imputation of status, Pat noted that the proportion of P-sample people
with unresolved residence status was very low and thus, imputation procedures for these cases
would appear to have a very minor effect on the estimation process.  With regard to match
status, the proportion of P-sample people having unresolved match status was low; again,
implying only a small effect on the estimation.  Finally, enumeration status was examined.  The
proportion of E-sample cases with unresolved enumeration status was believed to be roughly
comparable to the 1990 PES rate, perhaps slightly lower.  The results of the change in the
imputation cells for certain categories of unresolved enumeration status cases (see Section I of
the January 10, 2001 ESCAP meeting minutes) were discussed.  It was noted that this change
resulted in the assignment of more precise probabilities, and that the decision to make the
change was supported by these results.

II. Next Meeting

The agenda for the next meeting, scheduled for January 24, 2001, is to address residual
questions from today’s discussion, and to examine the consistency of post-stratification
variables.
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Barbara E Hotchkiss/DSD/HQ/BOC@BOC, Betty Ann Saucier/DIR/HQ/BOC@BOC, 
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Miskura/DMD/HQ/BOC@BOC, Tommy Wright/SRD/HQ/BOC@BOC, Vanessa M 
Leuthold/DMD/HQ/BOC@BOC, William G Barron Jr/DIR/HQ/BOC@BOC

cc: 

Subject: Agenda for 1/24 ESCAP meeting

The agenda for the January 24 ESCAP Meeting scheduled from 10:30-12:00 in 
Rm. 2412/3 is as follows:

1. Missing Data Questions, if any - Pat Cantwell

2. Census Race Classifications - Greg Robinson

3. Consistency of Poststratification Variances - Jim Farber

4. Synthetic Error Methodology - Rick Griffin 
 (please remember to bring information handed out at last meeting)
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final. These materials report the results of research and analysis undertaken by Census Bureau staff. 
They have undergone a more limited review than official Census Bureau publications.  Research results
and conclusions expressed are those of the authors and do not necessarily indicate concurrence by the
Census Bureau.
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Consistency of A.C.E. Post-stratification Variables

C Consistency is the agreement of housing and person post-stratification variables for matched
people in the P sample and E sample.  For example, a person who reports her age as 28 in the
P sample and 29 in the E sample is consistent because that person is in the same group of the
Age/Sex post-stratification variable.

C We assess consistency for three post-stratification variables: Tenure, Age/Sex, and
Race/Hispanic Origin domain.  Tables A-1, A-2, and A-3 show the consistency results.

C We can not quantify at this point how the level of inconsistency affects the dual system estimates
(DSEs).  However, inconsistency generally does not affect the DSEs as much as other types of
estimates, such as those based on demographic analysis (DA), because the DSEs are based on
ratios.  Misclassified people are taken out of the numerator and denominator of the DSE, and
thus the coverage correction factor does not change significantly.  In additive estimates, such as
DA, misclassification can have a larger effect.

C Inconsistency is not a concern if people are misclassified into two post-strata with similar
coverage properties.  If the rates of inconsistency are large and people are misclassified into
post-strata with different coverage properties, then heterogeneity bias can be introduced into
the DSEs.  We can not yet measure the heterogeneity created by inconsistent post-
stratification.

C Overall, the rates of inconsistency for matched people are about 5 percent or lower for the
post-stratification variables.

C Imputation significantly increases the level of inconsistency.  For Age/Sex, almost 50 percent of
the inconsistency in the A.C.E. is caused by the characteristic imputation procedure.



Table A-1:  Consistency of A.C.E. Post-Stratification Variables:  Tenure

Total Matched Cases

E Sample

Total % InconsistentOwner Non-Owner

P Sample
Owner 369,965 11,632 381,597 3.05%

Non-Owner 14,129 153,022 167,151 8.45%

Total 384,094 164,654 548,748

% Inconsistent 3.68% 7.06% 4.69%

Non-Imputed Cases

P Sample
Owner 354,026 8,670 362,696 2.39%

Non-Owner 10,826 146,425 157,251 6.88%

Total 364,852 155,095 519,947

% Inconsistent 2.97% 5.59% 3.75%



Table A-2:  Consistency of A.C.E. Post-Stratification Variables:  Age/Sex

Total Matched Cases

E Sample

Total % Inconsistent
0 - 17 18 - 29 M 18 - 29 F 30 - 49 M 30 - 49 F 50+ M 50 + F

P Sample

0 - 17 143,847 738 569 359 326 190 245 146,274 1.66%

18 - 29 M 687 36,184 991 1,038 43 398 23 39,364 8.08%

18 - 29 F 573 1,327 38,227 43 1,052 11 458 41,691 8.31%

30 - 49 M 225 1,108 51 77,227 1,870 1,635 57 82,173 6.02%

30 - 49 F 196  57 974 2,828 83,636 75 1,889 89,655 6.71%

50 + M 77 229 15 1,431 62 63,719 1,676 67,209 5.19%

50 + F 107 13 224 62 1,479 2,529 77,968 82,382 5.36%

Total 145,712 39,656 41,051 82,988 88,468 68,557 82,316 548,748

% Inconsistent 1.28% 8.76% 6.88% 6.94% 5.46% 7.06% 5.28% 5.09%

Non-Imputed Matched Cases

P Sample

0 - 17 135,581 268 202 101 123 76 104 136,455 0.64%

18 - 29 M 331 34,708 694 447 17 31 3 36,231 4.20%

18 - 29 F 278 1,012 36,906 17 444 3 23 38,683 4.59%

30 - 49 M 50 608 26 74,049 1,250 583 14 76,580 3.31%

30 - 49 F 65 21 557 2,163 80,105 20 691 83,622 4.21%

50 + M 11 35 3 579 20 61,025 1,117 62,790 2.81%

50 + F 23 4 25 13 554 1,891 74,221 76,731 3.27%

Total 136,339 36,656 38,413 77,369 82,513 63,629 76,173 511,092

% Inconsistent 0.56% 5.31% 3.92% 4.29% 2.92% 4.09% 2.56% 2.84%



Table A-3:  Consistency of A.C.E. Post-Stratification Variables:  Race/Hispanic Origin Domains

Total Matched Cases E Sample
Total % Incon.

Amer Ind
on Res

Amer Ind
off Res

Hispanic Black
Native

Hawaiian
Asian

Non-Hisp
White

P
Sample

Amer Ind on Res 11,007 0 34 12 0 0 118 11,171 1.47%

Amer Ind off Res 0 2,211 59 104 0 30 785 3,189 30.67%

Hispanic 44 136 67,888 608 42 266 3,983 72,967 6.96%

Black 10 119 494 65,566 6 117 1,409 67,721 3.18%

Native Hawaiian 0 3 31 19 1,669 203 177 2,102 20.60%

Asian 1 31 107 99 143 19,648 1,051 21,080 6.79%

Non-Hisp White 107 939 5,019 2,568 183 2,093 359,609 370,518 2.94%

Total 11,169 3,439 73,632 68,976 2,043 22,357 367,132 548,748

% Inconsistent 1.45% 35.71% 7.80% 4.94% 18.31% 12.12% 2.05% 3.85%

Non-Imputed Matched Cases

P
Sample

Amer Ind on Res 10,484 0 24 10 0 0 103 10,621 1.29%

Amer Ind off Res 0 2,027 48 84 0 25 703 2,887 29.79%

Hispanic 28 84 54,053 401 34 177 2,991 57,768 6.43%

Black 10 94 349 59,341 5 80 1,068 60,947 2.64%

Native Hawaiian 0 3 15 16 1,550 178 147 1,909 18.81%

Asian 1 15 72 68 110 18,015 737 19,018 5.27%

Non-Hisp White 93 844 3,514 2,063 141 1,718 343,314 351,687 2.38%

Total 10,616 3,067 58,075 61,983 1,840 20,193 349,063 504,837

% Inconsistent 1.24% 33.91% 6.93% 4.26% 15.76% 10.79% 1.65% 3.18%

Note: The race/Hispanic origin groups in the table correspond to the race/origin domains assigned in A.C.E. post-stratification.  See Appendix 2 of the attached memorandum for
more information on the definition and assignment of these domains.
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The twenty-ninth meeting of the Executive Steering Committee on Accuracy and Coverage Evaluation
Policy was held on January 24, 2001 at 10:30.  The agenda for the meeting was to answer any
questions about the missing data presentation from the previous ESCAP meeting and to present data
illustrating the consistency of the poststratification variables.
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Roxie Jones

I. Questions on Results from Missing Data

John Thompson began the meeting by asking the Committee members if there were any
questions about the missing data results that were presented at the last ESCAP meeting. The
Committee did not have any questions.  

II.  Consistency of Post-stratification Variables

Howard Hogan introduced the topic of consistency of the A.C.E. post-stratification variables.
Consistency is the agreement of the responses for housing and person post-stratification
variables for people in the P-sample and E-sample.  For instance, a person who reports his age
as 28 in the P-sample and 29 in the E-sample is consistent for the age/sex post-stratification
variable, since both of those ages are in the same group of the age/sex post-stratum.  We can
study this response consistency for the matched persons between the P and E-samples.

Jim Farber presented an analysis of the consistency of matched cases for three of the post-
stratification variables: Tenure, Age/Sex, and Race/Hispanic Origin domain.  Overall, the rates
of consistency for matched people look good for these post-stratification variables; the rates of
inconsistency are about 5 percent or lower.  However, there are two notable exceptions in the
Race/Hispanic Origin post-stratification variables:  the American Indian off-Reservations
domain and the Native Hawaiian domain.  These distinct domains were developed under the
advisement of the Census Advisory Committee on these populations because creating the
Native Hawaiian and American Indian off-Reservations domains recognizes that these groups
have unique coverage properties.  Without these distinct post-stratification domains, the
alternative would be to define a post-stratification that would include these groups with the
Non-Hispanic Whites and “Some other race” domain.  The coverage correction factors for
these groups would be averaged with a larger group – Non-Hispanic Whites and “Some other
race.”  Therefore, the measure of their undercoverage would likely be understated in the
estimates.  The consequence of a higher rate of inconsistency for American Indians off-
Reservations and Native Hawaiians is that the measurement of undercoverage for these groups
will be somewhat reduced, but still in the right direction.  

The data also illustrated that imputation creates additional inconsistency.  By necessity (to
maintain independence) imputation is performed independently for the E and P-samples. 
Imputation for the E-sample can draw upon data from the entire census, whereas, the only
source of data for P-sample imputation is the P-sample.  Consequently, the same degree of
geographic proximity is not attained for the E and P-samples.  For the nearest neighbor
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imputation method, the nearest neighbor used as a donor in the P-sample may be in another
block cluster.  In contrast, the nearest neighbor in the E-sample may be in a neighboring block. 
The distance between donors in the P-sample is usually greater than the distance between
donors in the E-sample.  Due to these inherent limitations to P-sample imputation, inconsistency
between the E and P-samples increases for imputed cases.

Finally, it was noted that the response inconsistency does not affect the DSE as much as it
affects demographic analysis.  The primary reason is that we are able to form post-strata that
are reasonably consistent, due to the collection methodologies of the A.C.E. and the census.  In
contrast, demographic analysis is based on a single race reporting system, resulting in
inconsistency with the census multiple race reporting system.

In conclusion, inconsistency will introduce additional heterogeneity within post-strata which will
be included in the analysis of the synthetic assumption.  The inconsistency within the two post-
stratum groups described above will result in estimates of undercount which are in the right
direction, but do not fully measure the undercount.  However, the estimates are most likely to
be closer to the true undercount than alternatives that could be obtained by alternative post-
stratification designs.

II. Next Meeting

The agenda for the next meeting, scheduled for January 26, 2001, is to examine results from the
A.C.E. Dual Systems Estimation and their standard errors.



ESCAP MEETING NO. 30 - 01/26/01

AGENDA



There was no agenda developed or used for the January 26, 2001 meeting.
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I. Preliminary DSE Results and Their Reliability

Dawn Haines presented the preliminary DSE results to the Committee.  The results were
discussed, compared to 1990 PES results, and a number of observations were made:

• As measured by the A.C.E., the differential undercount for Blacks and Hispanics has
been reduced approximately by half.

• The standard errors of the coverage correction factors (CCFs) for almost all
race/origin, tenure, and age/sex groupings at the national level are low and do not show
any unexplained anomalies.  The standard errors are somewhat larger for Native
Americans on and off reservations and Native Hawaiians.

• Considerable gains have been made in reducing undercoverage from the last census. 
This result holds for children and non-Hispanic Blacks and Hispanic of any race. 

• Tenure continues to follow historical patterns and is a powerful variable in predicting
patterns of undercount.

• Non-Hispanic White owners in mailout/mailback portions of large and medium MSAs
in the Northeast and Midwest where the mail return rate was low, had high estimated
net overcount rates compared to their counterparts with high mail return rates, who had
small estimated net overcount or undercount rates. 

An important next step for assessing the A.C.E. estimates is to examine the loss functions to see
if there is improvement (vis-a-vis the initial census numbers) at the congressional district level.

The Committee examined the percent of data defined persons for different population groups
and noted that this percentage had fallen in total and across race/origin, tenure, and age/sex
groupings from 1990.  This result was due to an increase of persons in substituted households
for 2000.  The Committee also examined data on correct enumeration and match rates and
noted that these data were similar to the corresponding data from 1990.  However, the
duplication rate was lower than for 1990.  Persons in housing units identified as potential
duplicates were not included in the A.C.E. matching, therefore, the effect on the A.C.E.
estimates of the duplicate processing -- including the reinstatement of a portion of the housing
units originally identified as duplicate -- will need to be further researched by DSSD staff.

There was a brief discussion of the collapsing of the 448 post-strata down to 416 post-strata. 
For eight post-stratum groups, the seven age/sex groupings were collapsed into three
groupings.  For seven of these post-stratum groups, the collapsing was done because of small
sample sizes, and for the eighth post-stratum group, the collapsing was implemented as a result
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of large variance in the post-stratum.  The collapsing based on variance, while not pre-
specified, was determined to be appropriate and beneficial.  (See discussion in Section I of the
January 10, 2001, ESCAP meeting minutes.) 

The pre-specified procedures for movers stipulated that in situations where there aren’t enough
outmovers to support the full mover treatment a revised methodology would be used.  A
complete explanation of these procedures is found in the DSSD Census 2000 Procedures and
Operations Memorandum Series Number Q-37.  This revised procedure was used in about 15
percent of the 416 post-strata.  

The Committee also noted that it will be important to explain the differences between the
A.C.E. results and the demographic analysis (DA) estimates (preliminary DA estimates were
presented to the Committee in December).

II. Decomposition of DSE Components

Tom Mule explained, to the Committee, the decomposition of the DSE components (see
Attachment 3).  The DSE components are decomposed to illustrate the outcome of the
estimation steps on the dual system estimates by documenting how the steps contributed to the
estimated components of dual system estimation.  Decomposition also provides a means for
verifying the estimated components of the DSEs.

The Committee briefly examined and discussed the results of the decomposition analysis.  It
was noted that an examination of the Targeted Extended Search (TES) results (an important
component of the decomposition analysis) was already scheduled as an agenda item for a future
meeting. 

III. Next Meeting

The agenda for the next meeting, to be held on February 1, 2001, is to discuss census quality
measures.



ESCAP MEETING NO. 31 - 02/01/01

AGENDA



Kathleen P Porter
01/31/2001 03:05 PM

 
To: Angela Frazier/DMD/HQ/BOC@BOC, Annette M Quinlan/DMD/HQ/BOC@BOC, 
Barbara E Hotchkiss/DSD/HQ/BOC@BOC, Betty Ann Saucier/DIR/HQ/BOC@BOC, 
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cc: James B Treat/DSSD/HQ/BOC@BOC, Jennifer W Reichert/DSSD/HQ/BOC@BOC, 
Nicholas S Alberti/DSSD/HQ/BOC@BOC

Subject: Agenda for 2/1 ESCAP

The agenda for the February 1 ESCAP Meeting scheduled from 10:30-12 in Rm. 
2412/3 is as follows:

Census Quality

1. Address List Development - Jim Treat and Jennifer Reichert

2. Respondent Cooperation - Jim Treat

3. Followup Operations - Nick Alberti and Jennifer Reichert

4. Processing - Jim Treat and Nick Alberti

5. Completeness of the Data (Housing Units Only) - Jim Treat and Nick 
Alberti 
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I. Address List Development

A. Descriptive Statistics

In this section we give data on housing unit (HU) records that have been delivered to
the Decennial Master Address File (DMAF), the address list for Census 2000.  The
HU records are classified according to when they were added to the DMAF - either
Pre- Questionnaire Delivery, at the time of Questionnaire Delivery, or
Post-Questionnaire Delivery. 

This classification of HU records by relationship to Questionnaire Delivery operations
was based on which address list-building operation was initially responsible for adding
the address to the list, known as the Original Source of an address.  For the address
list-building operations, the country was divided into Type of Enumeration Areas
(TEAs), depending on address types and the need for special enumeration or
questionnaire delivery procedures. Not every address list-building operation occurred
in every TEA.  However within a TEA there was still overlap in the timing of the
address list-building operations.  When an address was independently added by two or
more overlapping operations, the Original Source is a combination of those address list-
building operations.  The Original Source is determined according to the specifications
in the Planning, Research, and Evaluation Division TXE/2010 Memorandum Series: 
MAF-EXT-S-01, subject: "Determining Original Source for the November 2000
Master Address File for Evaluation Purposes" (draft).

Possible operations or files that can add an address to the Census address list are:

The 1990 Address Control File (ACF) (1990 Census address list) 
The Delivery Sequence Files (DSFs) from the United States Postal Service
The Census 2000 Dress Rehearsal
Local Update of Census Addresses (LUCA) 1998 

(and Supplemental LUCA 1998)
Block Canvassing
Address Listing
LUCA 1999 Relisting
LUCA 1999 Appeals
New Construction
Questionnaire Delivery  - in Update/Leave, Urban Update/Leave,

Update/Enumerate, List/Enumerate, and Remote Alaska areas
Special Place/Group Quarters Enumeration
Nonresponse Followup (NRFU)
Coverage Improvement Followup (CIFU)
Be Counted Program
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Telephone Questionnaire Assistance Program

The DSFs are address files updated by the United States Postal Service every month. 
The Census Bureau has incorporated a number of these into the Master Address File,
the Census Bureau’s address file.  These are designated in the Original Source memo
according to date delivered:  November 1997 (DSF 1), September 1998 (DSF 2),
November 1999 (DSF 3), February 2000 (DSF 4), and April 2000 (DSF 5). 

The Pre-Questionnaire Delivery category consists of the Original Source operations for
which the generated addresses were delivered to the DMAF in advance of Census
Day.  These are:

1990 ACF
Dress Rehearsal
LUCA 1998
Block Canvassing
Block Canvassing and LUCA 1998
Block Canvassing (Supplemental LUCA)
DSF 1 
DSF 2 
DSF 3 
LUCA 1998 and DSF 2
Address Listing
LUCA 1999 Relisting
LUCA 1999 Appeals
Special Place/Group Quarters  Enumeration

The Questionnaire Delivery category consists of all the Original Source operations that
include the questionnaire delivery.  These are:

Questionnaire Delivery
DSF 5, New Construction and Questionnaire Delivery
LUCA 1999 Appeals and Questionnaire Delivery
New Construction and Questionnaire Delivery
DSF 5 and Questionnaire Delivery
New Construction, NRFU and Questionnaire Delivery
DSF 5, New Construction, NRFU, and Questionnaire Delivery

The Post-Questionnaire Delivery category consists of Original Source operations that
generated addresses that were delivered to the DMAF after Census Day.  These are:

DSF 4
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DSF 5
NRFU
CIFU
New Construction
New Construction and DSF 4
New Construction and DSF 5
DSF 5, New Construction and NRFU
LUCA 1999 Appeals and NRFU
Be Counted Program
Telephone Questionnaire Assistance Program
Be Counted and Telephone Questionnaire Assistance Programs

The timing of a few operations overlapped with questionnaire delivery.  When both
questionnaire delivery and one of these operations independently added a HU record,
the HU record was designated as having been added at the time of Questionnaire
Delivery.  When one of these overlapping operations added a HU record that was not
added during questionnaire delivery, that operation was used to determine whether the
HU record was added Pre-Questionnaire Delivery or Post-Questionnaire Delivery. 
Thus for example, “LUCA 1999 Appeals” is Pre-Questionnaire Delivery, while
“LUCA 1999 Appeals and Questionnaire Delivery” is Questionnaire Delivery, and
“LUCA 1999 Appeals and NRFU” is Post-Questionnaire Delivery, since NRFU
occurred after the time of questionnaire delivery.

Certain HU records have inconsistent data and were not able to be coded for an
Original Source.   These records have undetermined Original Source and are described
as Operation Undetermined in the discussion that follows.

In the table below we give preliminary numbers for the classification of HU records on
the DMAF by time of delivery to the DMAF, nationally and by region.  This is a
classification of all HU records that were ever delivered to the DMAF, as represented
on the November 2000 MAF extracts used to determine Tabulation Geography. 
Some of the HU records on this file were deleted by Census processes, thus the
DMAF-deliverable Census 2000 HU count is larger than the final Census 2000 HU
count and is not directly comparable to the final HU count from the 1990 Census. 

Another limitation to these counts is that certain HU records on the MAF and DMAF
were found to be duplicates of each other, although they were not originally identified as
such. These records were merged in such a way that the records still exist on the file,
but an ID field flag on the record indicates that it is a duplicate of the other identified
record.  The flag identifying if the record had ever been delivered from the MAF to the
DMAF was set back to “N” for the merged records to indicate that the record was no
longer deliverable to the DMAF.  For the purposes of the tallies used in these
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evaluations, the actual count of records ever delivered to the DMAF contains some
percent of these merged records.  The counts in this section should include all HU
records that were ever delivered to the DMAF (deliverability flag set to Y).  In order to
include the merged records, it is also necessary to count the records with valid duplicate
IDs, even though not all of these merged records were delivered to the DMAF.  The
MAF extracts were used for the categorization of these HU records because they
contain the values of the Original Source variable, which was used to classify the
records as Pre-Questionnaire Delivery, Questionnaire Delivery or Post-Questionnaire
Delivery.  The Original Source exists only on the data sets created from the MAF
extracts.

One further limitation to these counts is that on some HU records the state code
changes from one delivery to another, due to updating operations.  These numbers
were calculated from state-level files that depended on the original state code in one
field, but the state code could be different because of these changes.  Further research
is being done to count and classify these records.

The tables in the appendices classify the addresses delivered to the DMAF according
to relationship to the questionnaire delivery and to TEA for each state.  As with the
Original Source determination, there are also some HU records with undetermined
TEA.  States with higher percentages of addresses involved in hand delivery of
questionnaires should have correspondingly higher percentages of addresses added at
the time of Questionnaire Delivery.  In particular, we expect that those states with high
proportions of List/Enumerate (or Remote Alaska) have a higher percentage of
addresses added later  than Pre-Questionnaire Delivery.

Census 2000 address list housing unit records, by time of delivery
National and Regional Data

Preliminary Data

Geography Total

Percent of IDs Added to the Address List from

Pre-
Questionnaire

Delivery
Operations

Questionnaire
Delivery

Post-
Questionnaire

Delivery
Operations

Operation
Undetermined 

National 128,691,771 96.7 1.8 1.3 0.3
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Region Northeast
South
Midwest
West

24,545,009
47,344,579
29,750,345
27,051,838

96.7
96.3
97.6
96.4

1.7
2.1
1.0
1.9

1.4
1.4
1.2
1.3

0.3
0.3
0.3
0.4

• Because the address list-building processes for Census 2000 were new, there
is no data from the 1990 Census to use for comparisons.

• The national percent of addresses in the Pre-Questionnaire Delivery is 96.7
percent.  Regional values do not vary much from the national average.  The
state values (see Attachment) range from 80.8 to 98.7 percent.  The states with
the lowest values, ranging from 80.8 to 92.8 percent, respectively, are:
Wyoming, Vermont, Alaska, Maine, New Hampshire, Montana, New Mexico,
and Nevada.  The states with the highest values of Pre-Questionnaire Delivery,
from 97.5 to 98.7 percent, respectively, are: Kansas, Indiana, Illinois,
Pennsylvania, Michigan, Delaware, California, Massachusetts, Ohio,
Connecticut, New Jersey, Rhode Island, Maryland, District of Columbia.

• The national level of addresses added during Questionnaire Delivery is 1.8
percent.  This reflects areas of List/Enumerate operations, as well as the
operations in which HU records were added at the time of questionnaire
delivery, which were Update/Leave and Update/Enumerate.

• There is a regional disparity in percentage of HU records added during
Questionnaire Delivery, with the Midwest region significantly lower and the
South region significantly higher.  One possible reason for this is that the
southern states had more territory in the questionnaire delivery operations, while
the midwest had less, which is not known at this time.  The more likely reason
for this is that population and housing are growing quickly in southern states but
less quickly than the national average in the Midwest.

• The values of Post-Questionnaire Delivery and Undetermined Original Source
for all states are negligible, as well as nearly equal.  Thus the same states with
lower percentages of Pre-Questionnaire Delivery have higher percentages of
Questionnaire Delivery.  The state values of Questionnaire Delivery range from
0.1 to 17.8 percent.

• The attachment on TEA distributions gives additional explanatory data for high
rates of addresses added in Questionnaire Delivery operations.  Update/Leave
areas contained 18.8 percent of the total HU records, with state values ranging
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from 0.1 to 72.4 percent.  The Update/Enumerate operation accounted for 0.8
percent of the HU records nationally, but state values ranged from 0.0 to 8.4
percent.  The List/Enumerate areas, for which almost all records were added
during questionnaire delivery, have 0.3 percent of the HU records nationally,
with state values ranging from 0.0 to 15.8 percent.
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B. Description of the Quality Assurance Program

The QA program for Address List Development had the following three objectives:

• Prevent errors due to lack of knowledge or understanding on the part of the
lister/enumerator.

• Control coverage and content errors.
• Promote continuous improvement of performance.

These objectives were met by using a combination of the following four tools.  Not
every tool was used to meet each objective.

• Initial Observation.  A crew leader (CL) or crew leader assistant (CLA)
conducted an initial observation to ensure the listers/enumerators produced
work according to the established procedures.  The crew leader or assistant
observed the listers/enumerators working in the field.  If they found any errors,
the crew leader or assistant informed the lister/enumerator of the errors and
retrained the lister/enumerator.

• Dependent Review.  Following the completion of (or throughout) an
Assignment Area (AA), a CL or CLA checked a random sample of the
completed work. The CL recorded each housing unit (HU) sampled and the
type of error(s) identified, if any, to determine whether it was acceptable.  If the
number of errors in the sample was above the tolerance level, the AA was
rejected and recanvassed.  If the number of errors in the sample was below the
tolerance level, the AA was accepted.  Accepted AAs continued to the field
office.  The CL or CLA also informed the lister/enumerator of errors made and
retrained the lister/enumerator as necessary.

• Reinterview (List/Enumerate (L/E) and Update/Enumerate (U/E) only).  A
separate office staff conducted a review of enumerators’ work to ensure
accuracy of data collection.  Throughout the operation, the Operations Control
System (OCS2000) selected cases administratively based upon a comparison
of each enumerator’s data to the data in the crew leader district.  If an
enumerator’s data were out of tolerance for the crew leader district, the
supervisor entered the enumerator’s name into the OCS200 and the system
began selecting cases for reinterview.  Clerks transcribed original information
onto a reinterview form for selected reinterview cases.  Reinterview staff
contacted households by telephone or personal visit to conduct the reinterview. 
A supervisor reviewed the reinterview results, decided if falsification existed,
and took the appropriate action.  A Field Operations Supervisor (FOS)
notified enumerators of performance errors or discrepant results.



1These data have undergone an initial round of edits, but further edits are expected.  These
results should be considered very preliminary.
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• Office Review.  An office clerk performed the office review by reviewing 100
percent of housing units listed in the address binders.  When an address binder
did not meet the acceptable quality level, it was returned to the enumerator for
corrections.

The following preliminary results are available from the Address List Development
program:

• QA coverage (work assignments reviewed) ranged from 56.8 percent to 80.5
percent.  The expected QA coverage range was between 75 percent and 100
percent.

• Less than four percent of the work assignments failed the QA checks.  We
expected no more than five percent to fail.

• The reinterview workload was one percent for the U/E operation and two
percent for the L/E operation.  We expected approximately one percent of the
cases completed by the operation would be selected for reinterview.

• Discrepant result were found in approximately 10 percent of the U/E
reinterview cases and approximately six percent of the L/E reinterview cases.1
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II. Processing

A. Preliminary Results of the Census 2000 Housing Unit ID Inventory Processing

The data for this section come from two sources, the Decennial Master Address File
(DMAF) and the Hundred percent Census Edited File with the reinstated housing unit
IDs included (HCEF_D’).  For the Total column the numbers were generated using the
DMAF.  For the In Census 2000 column the numbers were generated using the
HCEF_D’.  The number of housing unit IDs removed from Census 2000 was
determined by subtracting the number of housing unit IDs in Census 2000 from the total
of housing unit IDs.

Housing units were removed from the census process from one of three activities. 
During the first activity housing units were removed if two independent census
operations determined the housing unit not to exist and there was no data capture or if
two addresses were determined (matched) to be the same housing unit.  The census
operations which were involved are block canvassing, questionnaire mailing,
questionnaire delivery, nonresponse followup, coverage improvement followup and field
verification.  The second activity removed some housing units when there was
conflicting information concerning the existence of the housing unit; either nonresponse
followup or coverage improvement followup determined the housing unit did not exist,
however a data capture existed for the housing unit.  Rules were established to
determine the final status of the housing unit in these cases.  Finally, the third activity
identified address duplication through a set of expanded address and person matching
rules.  The housing units identified as duplicates from this process were removed from
the census.
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The table below contains information on the number and percent of housing units
determined not to exist and thus were removed for the nation and the four regions.  See
the attachment for state level data.

Number and Percent of Housing Unit IDs Determined to Not Exist
Housing Unit IDs that removed from Census 2000

National and Regional Data

Geography

Housing Unit IDs

Total In Census 2000

Removed from
Census 2000

Number Percent

National 126,276,807 115,904,641 10,372,166 8.2%

Region Northeast
South
Midwest
West

24,260,015
46,216,140
29,305,631
26,495,021

22,180,440
42,382,546
26,963,635
24,378,020

2,079,575
3,833,594
2,341,996
2,117,001

8.6%
8.3%
8.0%
8.0%

• Data from 1990 are not available

• Nationally 8.2 percent of the housing units in the DMAF were determined not
to exist and thus removed

• Regionally between 8.0 and 8.6 percent of the housing units in the DMAF were
determined not to exist and thus removed

• At the state level, the percent of housing units in the DMAF that were
determined not to exist and thus removed ranged from 5.4 to 16.1 percent

• States with the smallest percent of addresses determined not to exist and
removed were Nebraska (5.4 percent), Virginia (5.5 percent), Nevada
(5.6 percent), Iowa  (5.8 percent) and South Dakota (6.1 percent) 

• States with the largest percent of addresses determined not to exist and
removed were Lousiana (10.7 percent), Georgia (11.5 percent), Illinois (12.0
percent), South Carolina (12.5 percent) and Hawaii (16.1 percent) 
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B.  Primary Selection Algorithm

The Primary Selection Algorithm (PSA) is applied to a defined subset of response
records that have been assigned housing unit (HU) IDs.   The purpose of the PSA is to
select return and person records that may be included on census files defined by
subsequent processes. 

 More than one response to the census may be received for a given address.  This
occurs because there are several ways to respond to the census.  A person may mail
back the census form delivered to his home; he may be interviewed by a census
enumerator; he may fill in a Be Counted Form and mail it in; he may fill out a form
online and return it via the Internet; he may be enumerated at a group quarters (e.g., a
military base) and elect to fill in a different address (i.e., Usual Home Elsewhere
(UHE)) at which he thinks he should be counted.  Each of these types of responses that
arrive for the same housing unit address will create a return coded to the same census
ID.  It is the job of the PSA to analyze these responses and select from among them the
records that it deems most likely to represent the actual census household.  

There are two main categories of returns.  Standard returns includes mail returns,
enumerator returns, internet returns, and CATI returns.  These returns all have census
provided information on them which identifies the address the return should enumerate. 
Other returns such as Be Counted Forms or enumerator returns not pre-printed with
address information used for the enumeration of persons who were living at a different
address on Census Day or who usually live at a different address other than the one the
enumerator visited are called Respondent Provided Address (RPA) returns.  There are
two types of RPAs; whole household RPAs list all persons in the household while
partial household RPAs list one person or more than one person but not the entire
household.  

PSA processing is performed one census housing unit at a time.  Within each census
housing unit, returns with one or more persons in common are combined to form a
single PSA Household.  Returns that are identified as vacant are combined into one
PSA household.  If more than one PSA household exists, one household is selected to
represent the census housing unit based on a set of criteria.  In some instances, person
records from another household consisting of partial RPAs may be added to the
selected household. 

The objective of the PSA is to select the person and return records that best describe
the household that lived at the address on Census Day, i.e, the “census household.” 
The PSA should, as much as possible, avoid erroneously enumerating or omitting
people when more than one form is returned for a Census ID.  The benefit of
implementing the PSA is a more accurate census count.  
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1. Number of Returns and Number of PSA Households Per Census Housing Unit

Multiple returns can be received from one census housing unit.  This table
shows that a housing unit returned two or more returns 9.46 percent of the
time.  

         Census Returns Per Census Housing Unit  

Number of
returns

Number of housing units
(Percent of total)

1 107,305,027
(90.54)

2 10,740,311
(9.06)

3+ 473,635
(0.40)

Total 118,518,973
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2. Census Returns Per PSA Household

A PSA household may consist of more than one return.  When more than one
return is present in a household, PSA designates one return as the “basic”
return according to a set of rules.  The remaining returns in the PSA household
are referred to as “other” returns.  Not all census returns are eligible for PSA. 
Blank returns, enumerator replacement forms and returns for deleted housing
units are ineligible to be placed into a  PSA household.  There were
130,267,656 total census returns of which 2,656,951 were ineligible for PSA.

The table below  shows the number of census housing units with one, two, and
three or more PSA household(s) and the number of returns comprising these
households.  Only one PSA household was formed more than 78 percent of the
time a census housing unit had more than one census returns.  

When there were no eligible returns for a housing unit, no PSA household was
formed.   This occurred in 0.13 percent of the census housing units. 

Within housing unit with two or more returns there was a total of 22,962,629
census returns of which 13,657,945 were designated as a “basic” return,
6,782,316 were designated as an “other” return and 2,522,368 were ineligible
for PSA. 

Census Returns Per PSA Household

Number of PSA
households

Total housing
units

(Percent of
total)

Total housing units with...
(Percent of column total)

One return Two returns Three or more
returns

0 158,530
(0.13)

134,583
(0.13)

22,976
(0.21)

971
(0.21)

1 115,964,314
(97.85)

107,170,444
(99.87)

8,549,216
(79.60)

244,654
(51.65)

2 2,349,988
(1.98)

2,168,119
(20.19)

181,869
(38.40)

3+ 46,141
(0.04)

46,141
(9.74)

Total 118,518,973 107,305,027 10,740,311 473,635
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3. Duplicate Returns

When there are at least two returns in a household, one “other” return may
duplicate persons on the “basic” return.   When there is more than one vacant
return at an ID, all vacant returns form one PSA household.  If all of the
persons on an “other” return are on the “basic” return the “other” return it is
said to be a duplicate of the “basic” return.  If an “other” return has at least one 
person not listed on the “basic” return, it is not a duplicate return. Vacant and
occupied duplicates account for 94.37 percent of all “other” eligible returns.  

The table below shows the number of eligible “other” returns by the occupancy
status of the PSA household. 

Duplicate Returns in PSA Households Comprised of Two or More Returns

Type of “other” return
and occupancy status

Number of “other”
returns

Percent of all
“other” returns

Vacant Duplicate 2,711,735 39.98

Occupied and Undetermined
Status Duplicate*

3,689,141 54.39

Occupied and Undetermined
Status Non-Duplicate

381,440 5.63

                      * The occupancy status could not be determined for small fraction of the PSA households. 
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4. POP Count Changes as a Result of PSA

The household size of the “basic” return determines the minimum size of the
PSA household.   Persons from “other” returns in the household may be added
under certain conditions. These additions may or may not increase the size of
the PSA household.  

PSA Effect on Population Counts  

Status of PSA household
Number of PSA

households with two or
more returns (Percent

)

Occupied Household - ‘Other’ returns added to
household size

295,561
(2.63)

Occupied Household - No additions from ‘other’
returns

7,115,082
(63.45)

Vacant Household 3,756,622
(33.50)

Other Type of Household With or Without
Addition*

46,681
(0.42)

   *Other types of households are those where the occupied or vacant status could not be determined

The average household size of all IDs was 2.43 persons.  The average increase
per household was 0.04 persons.  
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5. Types of PSA Households

The tables below categorize PSA households into four main types: 1) occupied
PSA households that are not RPAs, 2) vacant PSA households, 3) whole 
household RPAs, and 4) partial household RPAs.  RPAs include returns
such as Be Counted Forms or enumerator returns not pre-printed with address
information used for the enumeration of persons who were living at a different
address on Census Day or who usually live at a different address other than the
one the enumerator visited.   The category type into which each PSA household
is placed is determined by the “basic” form for the PSA household.    

At housing units where we have two PSA households, this table shows the
number of census housing units with each of several combinations of these PSA
household types for those housing unit with two PSA households.

 Number of Census Housing Units with Two PSA Households by
Combination of PSA Household Types

Combination of PSA household
types

Number
(Percent of census

housing units)

Occupied/Occupied 899,060
(38.26)

Occupied/Vacant 1,056,385
(44.95)

Occupied/Whole Household RPA 94,143
(4.01)

Vacant/Whole Household RPA 35,240
(1.50)

Occupied/Partial Household RPA 79,255
(3.37)

Vacant/Partial Household RPA 10,216
(0.43)

All Other Combinations 175,689
(7.48)
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This table shows how often the vacant household was selected by PSA over
the occupied or Whole Household RPA household within the categories of
Occupied/Vacant and Vacant/Whole Household RPA.

Housing Status Chosen When a Census Housing Unit Consists of 
Two PSA Households; one Occupied and one Vacant 

Combination of 
PSA household types

Number of times the vacant
household was selected by PSA

 (Percent of housing units) 

Occupied/Vacant 62,255
(5.89)

Vacant/Whole Household RPA 9,438
(26.78)
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III. Completeness of the Data - Item Imputation - Housing Units Only

The following preliminary imputation rates consider all cases that were edited, allocated, or
substituted according to the Hundred Percent Census Edited File with the reinstated housing
unit IDs included (HCEF_D’).  The universe for this analysis was restricted to housing units
included in the Census and persons associated with those housing units.  Each housing unit and
person record contained a form type variable which was used to determine whether the form of
the record was self-administered or enumerator-administered.  Self-administered forms are
filled out by someone within the housing unit.  The different types of self-administered forms
include the short and long forms used for mailout/mailback, the short and long forms for
update/leave, and BeCounted forms.  Enumerator-administered forms are forms filled out by a
Census enumerator.  The form types include the short and long forms for enumerators and the
enumerator supplements.  Form types that were not logical for this analysis were ignored. 
These included forms that were used for group quarters enumeration purposes: Individual
Census Questionnaires (short and long), Individual Census Reports (short and long), Military
Census Reports, and Shipboard Census Reports.  These forms included a small number and
percent of persons.

The imputation rates for the five items below use the allocation flag variables on the housing unit
and person records.  Three different types of imputation can occur on each record: edit,
allocation, or substitution.  An edit is performed when a response for a data item is either
missing or not consistent to other responses, and an item value can be determined based on
provided information from that same person.  Allocations, or computer assignments of
acceptable codes in place of unacceptable entries or blanks, are needed most often when an
entry for a given items is lacking or when the information reported for a person or housing unit
on that item is inconsistent with other information for that same person or housing unit.  This is
done by grabbing a response from another person within the household or from a person in a
nearby household.  A substitution occurs when a full set of characteristics for a person or
housing unit needs to be assigned.  This happens because a questionnaire contains no
information for the household and/or no information for the people within the household.  A
nearby housing unit with complete information is selected as a substitute and the responses are
used to fill the missing data items.  This housing unit is selected using a nearest neighbor hot
deck.

If the response to an item was unchanged through these imputation procedures, it remained a
reported value.  However, if the response was modified by editing, allocating, or substituting,
then the response was considered to have an imputed value.  An imputation rate is then
computed by tallying the number of imputed cases and dividing it by the total number of
reported and imputed cases combined.

The “Total” column in each table represents the overall imputation rate for each specific item. 
“Self-Administered” in the tables below refers to imputation rates for only self-administered
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forms.  Similarly, “Enumerator-Administered” in the tables refers to imputation rates for only
enumerator-administered forms.   The “Difference” column refers to the self-administered
imputation rate subtracted from the enumerator-administered imputation rate.

Due to the fact that no comparable numbers exist, 1990 imputation rates for the five items
below are not provided.

A. Preliminary Results for Age

Imputation Rates for Age
National and Regional Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 7.2 4.5 15.4 10.9

Region Northeast 7.6 4.5 16.7 12.2

South 7.5 4.5 15.6 11.1

Midwest 5.9 3.6 14.7 11.1

West 7.7 5.4 14.5 9.1

• The national imputation rate (total) for the age characteristic is 7.2 percent.  The
self-administered imputation rate is 4.5 percent and the enumerator-
administered imputation rate is 15.4 percent.  This creates a difference of 10.9
percentage points between enumerator-administered and self-administered
rates.

• The Midwest Region has the lowest total (5.9 percent) and self-administered
(14.7 percent) imputation rates for age.  The Northeast Region carries the
highest enumerator-administered imputation rate (16.7 percent), and this causes
it to have the highest difference (12.2 percentage points) among the four
regions.  Similarly, the West Region has the largest self-administered imputation
rate (5.4 percent) which causes the smallest difference (9.1 percentage points)
among the regions.

• Range for Total (states): 4.6 to 12.2 percent
Lowest: Highest:
North Dakota (4.6%) District of Columbia (12.2%)
Iowa (4.8%) New York (9.2%)
Nebraska (4.8%) Nevada (8.8%)
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• Range for Self-Administered (states): 2.9 to 7.0 percent
Lowest: Highest:
North Dakota (2.9%) District of Columbia (7.0%)
Wyoming (3.1%) California (6.4%)
South Dakota (3.1%) Hawaii (5.8%)
Wisconsin (3.1%)
Iowa (3.1%)

• Range for Enumerator-Administered (states): 10.2 to 23.9 percent
Lowest: Highest:
West Virginia (10.2%) District of Columbia (23.9%)
North Dakota (10.2%) Delaware (21.4%)
South Dakota (10.9%) Maryland (19.6%)
Alaska (10.9%)

• Range for Difference (states): 6.2 to 17.4 percentage points
Lowest: Highest:
West Virginia (6.2%) Delaware (17.4%)
Alaska (7.2%) District of Columbia (16.9%)
Utah (7.3%) Maryland (15.3%)
North Dakota (7.3%)

• Findings: In all geographies (national, regional, state), the self-administered
imputation rates are much lower than the enumerator-administered imputation
rates for age.

B. Preliminary Results for Sex

Imputation Rates for Sex
National and Regional Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 3.0 1.8 6.6 4.8

Region Northeast 3.2 1.7 7.7 6.0

South 3.1 1.8 6.6 4.8

Midwest 2.4 1.4 6.1 4.7

West 3.4 2.5 6.3 3.8

• The national imputation rate (total) for the sex characteristic is 3.0 percent.  The
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self-administered imputation rate is 1.8 percent and the enumerator-
administered imputation rate is 6.6 percent.  This creates a difference of 4.8
percentage points between enumerator-administered and self-administered
rates.

• The Midwest Region has the lowest total (2.4 percent), self-administered (1.4
percent), and enumerator-administered (6.1 percent) imputation rates of the
four regions for the sex characteristic.  The West Region has the highest total
(3.4 percent) and self-administered (2.5 percent) rates.  This high self-
administered imputation rate helps create the smallest rate difference (3.8
percentage points) for the West compared to the other three regions.  The
Northeast Region has the highest enumerator-administered (7.7 percent)
imputation rate.  The Northeast also has the largest difference (6.0 percentage
points) because of its relatively average self-administered rate.

• Range for Total (states): 1.7 to 5.3 percent
Lowest: Highest:
North Dakota (1.7%) District of Columbia (5.3%)
Iowa (1.7%) New York (4.3%)
Nebraska (1.8%) Arizona (3.9%)
West Virginia (1.8%) Nevada (3.9%)

• Range for Self-Administered (states): 1.1 to 3.0 percent
Lowest: Highest:
North Dakota (1.1%) California (3.0%)
Iowa (1.1%) District of Columbia (2.8%)

Hawaii (2.6%)

• Range for Enumerator-Administered (states)s: 2.7 to 11.2 percent
Lowest: Highest:
West Virginia (2.7%) District of Columbia (11.2%)
Maine (3.4%) Delaware (10.9%)
North Dakota (3.6%) New York (9.8%)

Maryland (9.8%)

• Range for Difference (states): 1.2 to 9.5 percentage points
Lowest: Highest:
West Virginia (1.2%) Delaware (9.5%)
Maine (2.1%) District of Columbia (8.4%)
Mississippi (2.1%) Maryland (8.2%)

• Findings: In all geographies (national, regional, state), the self-administered
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imputation rates are much lower than the enumerator-administered imputation
rates for sex.

C. Preliminary Results for Race

Imputation Rates for Race
National and Regional Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 5.0 4.1 7.5 3.4

Region Northeast 5.0 3.7 8.7 5.0

South 4.3 3.3 7.1 3.8

Midwest 3.3 2.4 6.7 4.3

West 7.7 7.7 7.7 0.0

• The national imputation rate (total) for the race characteristic is 5.0 percent. 
The self-administered imputation rate is 4.1 percent and the enumerator-
administered imputation rate is 7.5 percent.  This creates a difference of 3.4
percentage points between enumerator-administered and self-administered
rates.

• The Midwest Region has the lowest total (3.3 percent), self-administered (2.4
percent), and enumerator-administered (6.7 percent) imputation rates for race. 
By far, the West has the highest total (7.7 percent) imputation rate of the four
regions.  The West Region also has the highest self-administered (7.7 percent)
rate, which is the same as its enumerator-administered rate, thus creating a
difference of 0.0 percentage points.  The Northeast Region has the highest
enumerator-administered (8.7 percent) imputation rate.  This causes the
Northeast to have the largest rate difference (5.0 percentage points).

• Range for Total (states): 1.9 to 10.0 percent
Lowest: Highest:
West Virginia (1.9%) New Mexico (10.0%)
North Dakota (2.2%) California (9.2%)
Kentucky (2.2%) Arizona (8.2%)

• Range for Self-Administered (states): 1.5 to 10.5 percent
Lowest: Highest:
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North Dakota (1.5%) New Mexico (10.5%)
Kentucky (1.6%) California (9.8%)
West Virginia (1.6%) Arizona (7.3%)
South Dakota (1.6%)

• Range for Enumerator-Administered (states): 2.6 to 11.9 percent
Lowest: Highest:
West Virginia (2.6%) District of Columbia (11.9%)
Kentucky (3.9%) Delaware (11.4%)
Mississippi (4.1%) New York (10.8%)

• Range for Difference (states): -2.5 to 9.0 percentage points
Lowest: Highest:
California (-2.5%) Delaware (9.0%)
New Mexico (-1.5%) District of Columbia (8.0%)
West Virginia (1.0%) Maryland (7.8%)

• Findings: In the national and regional geographies, self-administered imputation
rates are lower than enumerator-administered rates for the race characteristic
except in one region (West) where the rates are the same.  On a state level, all
but two states (California and New Mexico) have self-administered imputation
rates that are lower than the enumerator-administered rate.

D. Preliminary Results for Hispanic Origin

Imputation Rates for Hispanic Origin
National and Regional Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 5.4 4.6 7.7 3.1

Region Northeast 5.6 4.5 8.9 4.4

South 5.7 5.0 7.4 2.4

Midwest 4.4 3.8 6.9 3.1

West 5.8 5.1 7.8 2.7

• The national imputation rate (total) for the Hispanic origin characteristic is 5.4
percent.  The self-administered imputation rate is 4.6 percent and the
enumerator-administered imputation rate is 7.7 percent.  This creates a
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difference of 3.1 percentage points between enumerator-administered and self-
administered rates.

• The Midwest Region has the lowest total (4.4 percent), self-administered (3.8
percent), and enumerator-administered (6.9 percent) imputation rates of all four
regions for Hispanic origin.  The West has the highest total (5.8 percent) and
self-administered (5.1 percent) imputation rates.  The Northeast Region carries
the highest enumerator-administered (8.9 percent) rate, and this translates into
the largest difference (4.4 percentage points) of the four regions.

• Range for Total (states): 3.2 to 9.7 percent
Lowest: Highest:
Iowa (3.2%) District of Columbia (9.7%)
Nebraska (3.4%) Hawaii (7.3%)
North Dakota (3.5%) New York (7.0%)

• Range for Self-Administered (states): 2.9 to 8.3 percent
Lowest: Highest:
Iowa (2.9%) District of Columbia (8.3%)
Nebraska (3.0%) Mississippi (7.5%)
Vermont (3.0%) Hawaii (7.0%)

• Range for Enumerator-Administered (states): 2.8 to 13.0 percent
Lowest: Highest:
West Virginia (2.8%) District of Columbia (13.0%)
Kentucky (4.0%) Delaware (11.9%)
Maine (4.3%) New York (11.0%)

• Range for Difference (states): -2.9 to 6.1 percentage points
Lowest: Highest:
Mississippi (-2.9%) Delaware (7.8%)
West Virginia (-2.1%) Maryland (6.3%)
Kentucky (-0.5%) Indiana (6.1%)

Arizona (6.1%)

• Findings: In the national and regional geographies, self-administered imputation
rates are lower than enumerator-administered rates in every case for the
Hispanic origin characteristic.  On a state level, all but four states (Mississippi,
West Virginia, Kentucky, and Arkansas) have self-administered imputation
rates that are lower than the enumerator-administered rate.
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E. Preliminary Results for Tenure

Preliminary Imputation Rates for Tenure
National and Regional Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 5.3 3.0 12.4 9.4

Region Northeast 5.7 3.1 13.1 10.0

South 5.7 3.1 13.1 10.0

Midwest 4.7 2.9 12.1 9.2

West 4.8 2.9 10.5 7.6

• The national imputation rate (total) for the tenure characteristic is 5.3 percent. 
The self-administered imputation rate is 3.0 percent and the enumerator-
administered imputation rate is 12.4 percent.  This creates a difference of 9.4
percentage points between enumerator-administered and self-administered
rates.

• The Midwest Region has the lowest total (4.7 percent) imputation rate of the
four regions for tenure.  The Midwest, along with the West Region, have the
lowest self-administered imputation rates at 2.9 percent.  The West also has the
lowest enumerator-administered (10.5 percent) imputation rate as well as the
smallest rate difference (7.6 percentage points) of the regions.  The Northeast
and South Regions carry the same imputation rates for all four categories.  Each
of these rates is the highest among the regions: total (5.7 percent), self-
administered (3.1 percent), enumerator-administered (13.1 percent), and
difference (10.0 percentage points).

• Range for Total (states): 3.6 to 8.3 percent
Lowest: Highest:
Alaska (3.6%) District of Columbia (8.3%)
Utah (3.7%) Alabama (7.4%)
Ohio (3.9%) Delaware (6.6%)

New York (6.6%)

• Range for Self-Administered (states): 2.1 to 4.0 percent
Lowest: Highest:
Utah (2.1%) Mississippi (4.0%)
Colorado (2.4%) Arkansas (3.9%)
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District of Columbia (3.6%)
Alabama (3.6%)

• Range for Enumerator-Administered (states): 4.7 to 19.4 percent
Lowest: Highest:
Alaska (4.7%) Delaware (19.4%)
Oregon (8.5%) District of Columbia (19.2%)
Utah (8.5%) Alabama (17.5%)

• Range for Difference (states): 1.9 to 16.9 percentage points
Lowest: Highest:
Alaska (1.9%) Delaware (16.9%)
Oregon (5.8%) District of Columbia (15.6%)
West Virginia (5.9%) Alabama (13.9%)

• Findings: In all geographies (national, regional, state), the self-administered
imputation rates are much lower than the enumerator-administered imputation
rates for tenure.

F. Preliminary Findings - Summary

• Of all five characteristics, age has the largest national imputation rate (total) and
the largest national difference between enumerator-administered and self-
administered rates.  Both of these seem to be caused by the extremely high
enumerator-administered national imputation rates.  This could be due to the
fact that the age and date of birth items were included in the same question on
the enumerator questionnaire.  The enumerator may have only asked for the
date of birth information to speed up an interview figuring that the age could be
computed from a person’s date of birth.  In a case where the enumerator forgot
or incorrectly filled in the age portion of the question after receiving the date of
birth, an edit would occur to correctly fill the age field.  If edits would not have
been included as a type of imputation for this analysis, the national age
imputation rate might be lower.

• For all five characteristics nationally, the self-administered imputation rates are
considerably lower than the enumerator-administered rates.

• The Midwest Region has the lowest total imputation rate of the four regions for
all five characteristics.  This could be attributed to better reporting on the self-
administered forms, where the Midwest rates are also ranked as the best in
comparison to the other regions.

• In general, a state remains consistent across the five characteristics when
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compared to the other states.  That is, a state does not go from having one of
the best (low) imputation rates for one characteristic to having the one of the
worst (high) imputation rates for another characteristic.

• It appears that a state with a lower self-administered imputation rate translates
into a lower total imputation rate compared to other states.

• When a state has a low enumerator-administered imputation rate, the difference
between the self-administered and enumerator-administered rates is also low
compared to other states.



Materials attached to these minutes were draft and preliminary material to inform the ESCAP
Committee. The data and analysis contained in these documents are subject to revision and are not
final. These materials report the results of research and analysis undertaken by Census Bureau staff. 
They have undergone a more limited review than official Census Bureau publications.  Research results
and conclusions expressed are those of the authors and do not necessarily indicate concurrence by the
Census Bureau.
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Census address list housing unit records, by time of delivery
National and State Data 

Preliminary Counts

Geography Total

Number and Percent of IDs Added to the Address List from 

Pre-Questionnaire Delivery
Operations

Questionnaire Delivery Post-Questionnaire
Delivery Operations

Operation
Undetermined

#  % # % # % # %

National 128,691,771 124,405,492 96.7 2,316,379 1.8 1,737,311 1.3 381,597 0.3

State Alabama 2,226,880 2,132,891 95.8 56,913 2.6 33,863 1.5 3,213 0.1

Alaska 290,803 243,154 83.6 40,035 13.8 6,048 2.1 1,566 0.5

Arizona 2,442,284 2,304,295 94.4 89,917 3.6 32,504 1.3 16,568 0.7

Arkansas 1,311,772 1,246,236 95.0 49,131 3.7 13,691 1.0 2,714 0.2

California 13,413,871 13,136,059 97.9 102,570 0.8 135,847 1.0 39,395 0.3

Colorado 1,986,641 1,909,776 96.1 46,877 2.4 22,677 1.1 7,311 0.4

Connecticut 1,517,176 1,489,112 98.2 5,256 0.3 16,450 1.1 6,358 0.4

Delaware 370,219 362,352 97.9 4,222 1.1 3,059 0.8 586 0.2

District of Columbia 296,878 293,139 98.7 216 0.1 2,465 0.8 1,058 0.4

Florida 8,187,877 7,962,003 97.2 79,992 1.0 119,402 1.5 26,480 0.3

Georgia 3,932,790 3,785,927 96.3 75,213 1.9 62,849 1.6 8,801 0.2

Hawaii 550,586 534,174 97.0  6,334 1.2 8,224 1.5 1,854 0.3
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Idaho 596,053 563,363 94.5 13,643 2.3 16,362 2.7 2,685 0.5

Illinois 5,658,489 5,527,505 97.7 24,152 0.4 92,251 1.6 14,581 0.3

Indiana 2,837,223 2,771,365 97.7 15,195 0.6 43,570 1.5 6,373 0.2

Iowa 1,328,772 1,292,255 97.3 19,950 1.5 11,969 0.9 4,598 0.3

Kansas 1,231,192 1,200,987 97.5 15,537 1.3 10,128 0.8 4,540 0.4

Kentucky 1,945,361 1,865,041 95.9 50,695 2.6 24,428 1.3 5,197 0.3

Louisiana 2,099,677 2,024,809 96.4 43,540 2.1 27,555 1.3 3,773 0.3

Maine 709,305 605,174 85.3 96,414 13.6 6,492 0.9 1,225 0.2

Maryland 2,320,497 2,279,455 98.2 11,621 0.5 24,438 1.1 4,983 0.2

Massachusetts 2,848,405 2,795,723 98.2 11,117 0.4 29,957 1.1 11,608 0.4

Michigan 4,614,720 4,518,406 97.9 38,869 0.8 46,038 1.0 11,407 0.2

Minnesota 2,250,915 2,190,012 97.3 32,011 1.4 21,470 1.0 7,422 0.2

Mississippi 1,308,752 1,242,006 94.9 36,217 2.8 26,348 2.0 4,181 0.3

Missouri 2,694,326 2,613,950 97.0 52,139 1.9 20,335 0.8 7,902 0.4

Montana 452,085 413,885 91.6 31,839 7.0 4,064 0.9 2,297 0.5

Nebraska 774,108 751,588 97.1 13,276 1.7 5,828 0.8 3,416 0.4

Nevada 883,053 819,592 92.8 39,772 4.5 19,095 2.2 4,594 0.5

New Hampshire 591,273 525,388 88.9 57,592 9.7 6,982 1.2 1,311 0.2

New Jersey 3,605,986 3,540,202 98.2 7,979 0.2 47,795 1.3 10,010 0.3

New Mexico 880,622 816,500 92.7 49,074 5.6 11,219 1.3 3,829 0.4
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New York 8,651,115 8,342,982 96.4 123,570 1.4 156,730 1.8 27,833 0.3

North Carolina 3,929,467 3,733,073 95.0 124,465 3.2 62,622 1.6 9,307 0.2

North Dakota 316,042 300,302 95.0 11,986 3.8 2,314 0.7 1,440 0.5

Ohio 5,164,457 5,068,491 98.1 24,216 0.5 57,657 1.1 14,093 0.3

Oklahoma 1,653,495 1,589,931 96.2 43,713 2.6 14,812 0.9 5,039 0.3

Oregon 1,615,538 1,558,865 96.5 17,996 1.1 29,775 1.8 8,902 0.6

Pennsylvania 5,800,967 5,672,719 97.8 54,049 0.9 62,182 1.1 12,017 0.2

Rhode Island 480,124 471,304 98.2 2,612 0.5 5,246 1.1 962 0.2

South Carolina 2,040,919 1,951,367 95.6 55,188 2.7 29,323 1.4 5,041 0.2

South Dakota 350,536 330,338 94.2 15,105 4.3 3,475 1.0 1,618 0.5

Tennessee 2,733,483 2,617,135 95.7 58,628 2.1 48,355 1.8 9,365 0.3

Texas 8,914,555 8,560,484 96.0 194,945 2.2 133,146 1.5 25,980 0.3

Utah 960,599 920,122 95.8 24,665 2.6 13,435 1.4 2,377 0.2

Vermont 340,658 281,224 82.6 54,689 16.1 4,153 1.2 592 0.2

Virginia 3,156,582 3,058,381 96.9 59,422 1.9 31,098 1.0 7,681 0.2

Washington 2,734,044 2,662,041 97.4 18,356 0.7 46,177 1.7 7,470 0.3

West Virginia 915,375 8874,035 95.5 32,281 3.5 8,309 0.9 750 0.1

Wisconsin 2,529,565 2,457,760 97.2 28,663 1.1 35,462 1.4 7,680 0.3

Wyoming 245,659 198,614 80.8 43,627 17.8 2,100 0.9 1,318 0.5
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Census address list housing unit records, by TEA
National, Regional and State Data

Preliminary Counts

Geography Total

Number and Percent of IDs by Type of Enumeration Area (TEA)

Mailout/Mailback Update/Leave Update/Enumerate List/Enumerate

# % # % # % # %

National 128,691,771 102,975,788 80.0 24,209,899 18.8 1,079,039 0.8 422,533 0.3

Region Northeast 24,545,009 20,843,333 84.9 3,249,315 13.2 234,816 1.0 217,349 0.9

South 47,344,579 34,314,575 72.5 12,753,381 26.9 258,087 0.5 15,475 0.0

Midwest 29,750,345 24,604,228 82.7 4,976,606 16.7 156,800 0.5 11,981 0.0

West 27,051,838 23,213,652 85.8 3,230,597 11.9 429,336 1.6 177,728 0.7

State Alabama 2,226,880 1,410,080 63.3 805,427 36.2 11,183 0.5 0 0.0

Alaska 290,803 172,492 59.3 87,551 30.1 143 0.0 30,606 10.5

Arizona 2,442,284 1,889,217 77.4 435,681 17.8 91,304 3.7 26,075 1.1

Arkansas 1,311,772 560,609 43.3 751,096 56.7 0 0.0 0 0.0

California 13,413,871 12,647,608 94.3 621,540 4.6 108,608 0.8 35,823 0.3

Colorado 1,986,641 1,448,075 72.9 500,435 25.2 38,097 1.9 0 0.0

Connecticut 1,517,176 1,419,202 93.5 97,865 6.5 103 0.0 0 0.0

Delaware 370,219 299,677 80.9 70,540 19.1 0 0.0 0 0.0
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District of
Columbia

296,878 296,569 99.9 307 0.1 0 0.0 0 0.0

Florida 8,187,877 7,439,287 90.9 680,397 8.3 68,016 0.8 0 0.0

Georgia 3,932,790 2,885,121 73.4 1,047,193 26.6 0 0.0 0 0.0

Hawaii 550,586 459,813 83.5 90,561 16.4 0 0.0 208 0.0

Idaho 596,053 471,396 79.1 105,433 17.7 15,762 2.6 3,503 0.6

Illinois 5,658,489 5,216,579 92.2 441,885 7.8 0 0.0 0 0.0

Indiana 2,837,223 2,574,052 90.7 255,773 9.0 7,319 0.3 0 0.0

Iowa 1,328,772 861,298 64.8 467,131 35.2 270 0.0 0 0.0

Kansas 1,231,192 896,422 72.8 332,012 27.0 2,726 0.2 0 0.0

Kentucky 1,945,361 1,176,201 60.5 751,877 38.6 16,541 0.9 0 0.0

Louisiana 2,099,677 1,457,524 69.4 618,691 29.5 23,432 1.1 0 0.0

Maine 709,305 242,656 34.2 382,758 54.0 8,558 1.2 75,315    10.6

Maryland 2,320,497 2,107,801 90.8 212,680 9.2 0 0.0 0 0.0

Massachusetts 2,848,405 2,709,678 95.1 64,499 2.3 74,213 2.6 0   0.0

Michigan 4,614,720 3,925,949 85.1 688,567 14.9 0 0.0 0 0.0

Minnesota 2,250,915 1,629,836 72.4 605,334 26.9 15,684 0.7 0 0.0

Mississippi 1,308,752 804,767 61.5 501,628 38.3 2,134 0.2 0 0.0

Missouri 2,694,326 1,825,542 67.8 868,706 32.2 0 0.0 0 0.0

Montana 452,085 120,220 26.6 292,853 64.8 30,203 6.7 8,794 1.9

Nebraska 774,108 532,258 68.8 233,988 30.2 3,708 0.5 4,025 0.5
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Nevada 883,053 637,566 72.2 201,446 22.8 26,041 2.9 17,989 2.0

New
Hampshire

591,273 331,810 56.1 214,966 36.4 0 0.0 44,490 7.5

New Jersey 3,605,986 3,491,388 96.8 114,582 3.2 0 0.0 0 0.0

New Mexico 880,622 475,244 54.0 325,224 36.9 73,669 8.4 6,454 0.7

New York 8,651,115 7,444,315 86.1 1,098,908 12.7 51,878 0.6 55,949 0.6

North Carolina 3,929,467 2,136,764 54.4 1,769,097 45.0 23,288 0.6 0 0.0

North Dakota 316,042 148,157 46.9 146,141 46.2 17,826 5.6 3,913 1.2

Ohio 5,164,457 4,681,877 90.7 482,566 9.3 0 0.0 0 0.0

Oklahoma 1,653,495 977,768 59.1 675,669 40.9 0 0.0 0 0.0

Oregon 1,615,538 1,448,967 89.7 162,227 10.0 2,552    0.2 1,770 0.1

Pennsylvania 5,800967 4,700,176 81.0 1,002,317 17.3 98,411 1.7 0 0.0

Rhode Island 480,124 405,297 84.4 73,172   15.2 1,653 0.3 0 0.0

South Carolina 2,040,919 1,425,636 69.9 607,102 29.7 8,121 0.4 0 0.0

South Dakota 350,536 163,816 46.7 158,532 45.2 24,141 6.9 4,043 1.2

Tennessee 2,733,483 1,998,956 73.1 734,442 26.9 0 0.0 0 0.0

Texas 8,914,555 6,871,834 77.1 1,921,557 21.6 105,342 1.2 15,475 0.2

Utah 960,599 766,229 79.8 161,535 16.8 25,285 2.6 7,526 0.8

Vermont 340,658 98,811 29.0 200,248 58.8 0 0.0 41,595 12.2

Virginia 3,156,582 2,213,654 70.1 942,710 29.9 30 0.0 0 0.0

Washington 2,734,044 2,547,906 93.2 179,348 6.6 6,642 0.2 86 0.0
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West Virginia 915,375 252,327 27.6 662,968 72.4 0 0.0 0 0.0

Wisconsin 2,529,565 2,148,442 84.9 295,971 11.7 85,126 3.4 0 0.0

Wyoming 245,659 128,969 52.5 66,763 27.2 11,030 4.5 38,894 15.8

Mailout/Mailback = TEAs 1 and 6
Update/Leave = TEAs 2, 7 and 9

Update/Enumerate = TEAs 5 and 8
List/Enumerate = TEAs 3 and 4

Note: The complete counts by TEA contain a certain number of address records that have been merged with other address records and now contain no TEA information.  These numbers are not shown here
but would make the remaining numbers in the table sum to the totals shown.
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Number and Percent of Housing Unit IDs Determined Not to Exist
Housing Unit IDs removed from Census 2000

National and State Data
Preliminary Data

Geography

Housing Unit IDs

Total In Census 2000

Removed from Census 2000

Number Percent

National 126,276,807 115,904,641 10,372,166 8.2%

State Alabama 2,179,657 1,963,711 215,946 9.9%

Alaska 288,265 260,978 27,287 9.5%

Arizona 2,417,314 2,189,189 228,125 9.4%

Arkansas 1,274,650 1,173,043 101,607 8.0%

California 13,107,542 12,214,549 892,993 6.8%

Colorado 1,965,768 1,808,037 157,731 8.0%

Connecticut 1,504,421 1,385,975 118,446 7.9%

Delaware 368,409 343,072 25,337 6.9%

District of Columbia 295,182 274,845 20,337 6.9%

Florida 7,937,571 7,302,947 634,624 8.0%

Georgia 3,708,750 3,281,737 427,013 11.5%

Hawaii 548,960 460,542 88,418 16.1%

Idaho 585,802 527,824 57,978 9.9%

Illinois 5,552,854 4,885,615 667,239 12.0%

Indiana 2,794,737 2,532,319 262,418 9.4%

Iowa 1,309,034 1,232,511 76,523 5.8%

Kansas 1,210,025 1,131,200 78,825 6.5%

Kentucky 1,905,170 1,750,926 154,244 8.1%

Lousiana 2,068,967 1,847,181 221,786 10.7%

Maine 695,097 651,901 43,196 6.2%

Maryland 2,292,693 2,145,283 147,410 6.4%

Massachusetts 2,832,183 2,621,989 210,194 7.4%

Michigan 4,547,229 4,234,279 312,950 6.9%

Minnesota 2,211,912 2,065,946 145,966 6.6%

Mississippi 1,284,940 1,161,953 122,987 9.6%

Missouri 2,643,651 2,442,017 201,634 7.6%

Montana 443,108 412,633 30,475 6.9%

Nebraska 763,849 722,668 41,181 5.4%

Nevada 876,797 827,457 49,340 5.6%

New Hampshire 583,474 547,024 36,450 6.2%

New Jersey 3,579,895 3,310,275 269,620 7.5%

New Mexico 868,605 780,579 88,026 10.1%

New York 8,529,607 7,679,307 850,300 10.0%

North Carolina 3,857,390 3,523,944 333,446 8.6%

North Dakota 311,631 289,677 21,954 7.0%

Ohio 5,112,651 4,783,051 329,600 6.4%

Oklahoma 1,621,526 1,514,400 107,126 6.6%

Oregon 1,597,106 1,452,709 144,397 9.0%

Pennsylvania 5,732,579 5,249,750 482,829 8.4%

Rhode Island 478,179 439,837 38,342 8.0%

South Carolina 2,003,324 1,753,670 249,654 12.5%

South Dakota 344,216 323,208 21,008 6.1%

Tennessee 2,690,789 2,439,444 251,345 9.3%

Texas 8,751,308 8,157,575 593,733 6.8%

Utah 854,198 768,594 85,604 10.0%

Vermont 324,580 294,382 30,198 9.3%

Virginia 3,071,978 2,904,192 167,786 5.5%

Washington 2,698,712 2,451,075 247,637 9.2%

West Virginia 903,836 844,623 59,213 6.6%

Wisconsin 2,503,842 2,321,144 182,698 7.3%

Wyoming 242,844 223,854 18,990 7.8%
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Imputation Rates for Age
National and State Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 7.2 4.5 15.4 10.9

Alabama 8.1 4.5 17.3 12.8

Alaska 6.5 3.7 10.9 7.2

Arizona 8.6 4.8 17.3 12.5

Arkansas 6.6 4.4 12.8 8.4

California 8.3 6.4 14.2 7.8

Colorado 6.7 3.8 16.8 13.0

Connecticut 6.6 4.2 14.6 10.4

Delaware 8.4 4.0 21.4 17.4

District of Columbia 12.2 7.0 23.9 16.9

Florida 7.9 4.6 17.1 12.5

Georgia 8.2 4.9 18.3 13.4

Hawaii 8.6 5.8 15.3 9.5

Idaho 5.8 3.6 12.2 8.6

Illinois 7.6 4.4 18.2 13.8

Indiana 6.6 3.3 17.9 14.6

Iowa 4.8 3.1 12.7 9.6

Kansas 5.7 3.5 13.6 10.1

Kentucky 5.7 3.7 11.5 7.8

Louisiana 7.5 4.6 14.2 9.6

Maine 6.1 3.4 12.1 8.7

Maryland 7.9 4.3 19.6 15.3

Massachusetts 6.7 4.3 14.1 9.8

Michigan 5.6 3.9 13.4 9.5

Minnesota 5.1 3.3 13.9 10.6

Mississippi 7.5 5.3 13.2 7.9

Missouri 5.4 3.6 12.6 9.0

Montana 5.5 3.4 11.4 8.0

Nebraska 4.8 3.2 12.1 8.9

Nevada 8.8 5.0 17.4 12.4

New Hampshire 6.4 3.4 14.9 11.5

New Jersey 7.5 4.6 16.7 12.1

New Mexico 7.9 4.3 14.6 10.3

New York 9.2 5.4 18.8 13.4

North Carolina 7.0 4.3 14.3 10.0

North Dakota 4.6 2.9 10.2 7.3

Ohio 5.3 3.6 12.0 8.4

Oklahoma 6.0 3.9 12.3 8.4

Oregon 6.0 3.9 12.2 8.3

Pennsylvania 6.3 3.8 15.5 11.7

Rhode Island 7.6 4.3 17.3 13.0

South Carolina 7.5 4.4 15.0 10.6

South Dakota 4.9 3.1 10.9 7.8

Tennessee 6.7 4.1 14.0 9.9

Texas 8.1 4.9 15.9 11.0

Utah 5.9 4.1 11.4 7.3

Vermont 6.7 3.3 13.6 10.3

Virginia 6.1 3.9 14.1 10.2

Washington 6.7 3.9 14.4 10.5

West Virginia 5.5 4.0 10.2 6.2

Wisconsin 5.3 3.1 15.7 12.6

Wyoming 6.4 3.1 12.0 8.9
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Imputation Rates for Sex
National and State Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 3.0 1.8 6.6 4.8

Alabama 3.4 1.7 7.7 6.0

Alaska 2.9 1.4 5.1 3.7

Arizona 3.9 2.0 8.3 6.3

Arkansas 2.4 1.7 4.6 2.9

California 3.8 3.0 6.1 3.1

Colorado 2.9 1.6 7.3 5.7

Connecticut 2.5 1.4 6.0 4.6

Delaware 3.8 1.4 10.9 9.5

District of Columbia 5.3 2.8 11.2 8.4

Florida 3.1 1.8 6.8 5.0

Georgia 3.5 2.0 8.0 6.0

Hawaii 3.7 2.6 6.4 3.8

Idaho 2.4 1.5 5.1 3.6

Illinois 3.4 1.8 8.5 6.7

Indiana 2.9 1.3 8.7 7.4

Iowa 1.7 1.1 4.3 3.2

Kansas 2.0 1.3 4.6 3.3

Kentucky 2.0 1.4 3.8 2.4

Louisiana 3.1 1.8 6.0 4.2

Maine 2.0 1.3 3.4 2.1

Maryland 3.5 1.6 9.8 8.2

Massachusetts 2.5 1.5 5.6 4.1

Michigan 2.2 1.5 5.0 3.5

Minnesota 2.0 1.3 5.3 4.0

Mississippi 2.8 2.2 4.3 2.1

Missouri 2.0 1.4 4.5 3.1

Montana 2.2 1.4 4.3 2.9

Nebraska 1.8 1.2 4.4 3.2

Nevada 3.9 2.2 7.9 5.7

New Hampshire 2.7 1.2 6.7 5.5

New Jersey 3.1 1.7 7.4 5.7

New Mexico 3.6 1.8 7.1 5.3

New York 4.3 2.1 9.8 7.7

North Carolina 2.6 1.7 5.3 3.6

North Dakota 1.7 1.1 3.6 2.5

Ohio 1.9 1.3 4.2 2.9

Oklahoma 2.1 1.5 4.1 2.6

Oregon 2.3 1.5 4.7 3.2

Pennsylvania 2.4 1.4 6.2 4.8

Rhode Island 3.2 1.5 8.2 6.7

South Carolina 3.2 1.7 6.8 5.1

South Dakota 1.9 1.2 4.3 3.1

Tennessee 2.5 1.5 5.3 3.8

Texas 3.6 2.1 7.3 5.2

Utah 2.5 1.8 4.7 2.9

Vermont 2.7 1.2 5.7 4.5

Virginia 2.5 1.5 6.0 4.5

Washington 2.7 1.6 5.6 4.0

West Virginia 1.8 1.5 2.7 1.2

Wisconsin 2.2 1.2 7.0 5.8

Wyoming 3.0 1.2 6.1 4.9
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Imputation Rates for Race
National and State Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 5.0 4.1 7.5 3.4

Alabama 3.5 1.9 7.8 5.9

Alaska 4.1 3.1 5.8 2.7

Arizona 8.2 7.3 10.3 3.0

Arkansas 2.9 2.3 4.7 2.4

California 9.2 9.8 7.3 -2.5

Colorado 6.4 5.4 9.7 4.3

Connecticut 4.4 3.6 7.3 3.7

Delaware 4.7 2.4 11.4 9.0

District of Columbia 6.3 3.9 11.9 8.0

Florida 4.2 3.0 7.5 4.5

Georgia 4.2 2.8 8.3 5.5

Hawaii 5.9 5.4 7.2 1.8

Idaho 4.2 3.5 6.2 2.7

Illinois 5.3 4.1 9.2 5.1

Indiana 3.7 2.0 9.4 7.4

Iowa 2.4 1.9 5.0 3.1

Kansas 3.5 2.9 5.7 2.8

Kentucky 2.2 1.6 3.9 2.3

Louisiana 3.2 2.1 5.8 3.7

Maine 2.5 1.7 4.2 2.5

Maryland 4.3 2.5 10.3 7.8

Massachusetts 4.2 3.3 7.1 3.8

Michigan 2.9 2.3 5.6 3.3

Minnesota 2.8 2.1 6.5 4.4

Mississippi 2.7 2.2 4.1 1.9

Missouri 2.5 1.9 4.7 2.8

Montana 3.1 2.2 5.4 3.2

Nebraska 2.8 2.3 4.8 2.5

Nevada 7.4 6.5 9.3 2.8

New Hampshire 3.6 2.1 8.1 6.0

New Jersey 5.1 4.1 8.2 4.1

New Mexico 10.0 10.5 9.0 -1.5

New York 6.7 5.1 10.8 5.7

North Carolina 3.2 2.3 5.6 3.3

North Dakota 2.2 1.5 4.4 2.9

Ohio 2.3 1.8 4.3 2.5

Oklahoma 3.2 2.5 4.9 2.4

Oregon 4.1 3.5 6.0 2.5

Pennsylvania 3.3 2.4 6.8 4.4

Rhode Island 4.8 3.3 9.3 6.0

South Carolina 3.4 2.0 6.8 4.8

South Dakota 2.3 1.6 4.5 2.9

Tennessee 2.8 1.8 5.5 3.7

Texas 7.3 6.7 8.6 1.9

Utah 4.3 3.8 5.7 1.9

Vermont 3.2 1.7 6.5 4.8

Virginia 3.3 2.3 6.9 4.6

Washington 4.8 3.9 7.2 3.3

West Virginia 1.9 1.6 2.6 1.0

Wisconsin 3.3 2.2 8.1 5.9

Wyoming 4.5 3.0 7.1 4.1
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Imputation Rates for Hispanic Origin
National and State Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 5.4 4.6 7.7 3.1

Alabama 6.5 5.8 8.4 2.6

Alaska 4.7 3.9 5.9 2.0

Arizona 6.0 4.1 10.2 6.1

Arkansas 5.2 5.2 4.9 -0.3

California 6.2 5.9 7.4 1.5

Colorado 5.1 3.8 9.7 5.9

Connecticut 4.6 3.8 7.3 3.5

Delaware 6.1 4.1 11.9 7.8

District of Columbia 9.7 8.3 13.0 4.7

Florida 5.3 4.4 8.0 3.6

Georgia 6.6 5.9 8.6 2.7

Hawaii 7.3 7.0 8.1 1.1

Idaho 3.9 3.2 6.2 3.0

Illinois 5.5 4.3 9.3 5.0

Indiana 4.9 3.5 9.6 6.1

Iowa 3.2 2.9 5.0 2.1

Kansas 3.9 3.3 5.9 2.6

Kentucky 4.4 4.5 4.0 -0.5

Louisiana 6.1 6.0 6.2 0.2

Maine 3.6 3.4 4.3 0.9

Maryland 6.0 4.6 10.9 6.3

Massachusetts 4.8 3.9 7.3 3.4

Michigan 4.5 4.2 6.0 1.8

Minnesota 3.8 3.2 6.7 3.5

Mississippi 6.7 7.5 4.6 -2.9

Missouri 4.1 4.0 4.9 0.9

Montana 4.2 3.6 5.6 2.0

Nebraska 3.4 3.0 5.0 2.0

Nevada 6.1 4.6 9.5 4.9

New Hampshire 4.4 3.1 8.2 5.1

New Jersey 5.4 4.4 8.4 4.0

New Mexico 6.5 4.9 9.3 4.4

New York 7.0 5.4 11.0 5.6

North Carolina 5.3 5.1 5.8 0.7

North Dakota 3.5 3.2 4.7 1.5

Ohio 4.0 3.9 4.6 0.7

Oklahoma 4.5 4.2 5.2 1.0

Oregon 4.1 3.5 6.0 2.5

Pennsylvania 4.6 4.0 7.1 3.1

Rhode Island 5.3 3.8 9.4 5.6

South Carolina 6.3 6.0 7.3 1.3

South Dakota 3.6 3.2 5.2 2.0

Tennessee 5.1 4.9 5.7 0.8

Texas 5.9 4.8 8.6 3.8

Utah 4.0 3.4 5.9 2.5

Vermont 4.2 3.0 6.7 3.7

Virginia 5.2 4.7 7.2 2.5

Washington 5.0 4.2 7.3 3.1

West Virginia 4.4 4.9 2.8 -2.1

Wisconsin 4.1 3.2 8.3 5.1

Wyoming 4.6 3.1 7.2 4.1
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Imputation Rates for Tenure
National and State Data

Preliminary Data

Geography Total
Self-

Administered
Enumerator-
Administered Difference

National 5.3 3.0 12.4 9.4

Alabama 7.4 3.6 17.5 13.9

Alaska 3.6 2.8 4.7 1.9

Arizona 6.1 2.8 14.5 11.7

Arkansas 6.0 3.9 12.4 8.5

California 4.7 3.1 10.0 6.9

Colorado 4.7 2.4 12.5 10.1

Connecticut 4.7 2.8 11.4 8.6

Delaware 6.6 2.5 19.4 16.9

District of Columbia 8.3 3.6 19.2 15.6

Florida 5.6 2.8 13.9 11.1

Georgia 6.4 3.3 15.5 12.2

Hawaii 4.6 2.6 9.6 7.0

Idaho 4.5 2.6 9.8 7.2

Illinois 5.5 2.9 14.3 11.4

Indiana 5.6 2.6 16.3 13.7

Iowa 4.3 2.9 11.2 8.3

Kansas 4.7 2.8 11.9 9.1

Kentucky 4.7 3.0 9.8 6.8

Louisiana 6.1 3.3 12.7 9.4

Maine 5.6 2.9 11.5 8.6

Maryland 5.7 2.5 16.2 13.7

Massachusetts 4.9 3.0 10.5 7.5

Michigan 4.5 3.1 11.1 8.0

Minnesota 4.4 2.8 11.9 9.1

Mississippi 6.2 4.0 12.0 8.0

Missouri 4.5 3.1 10.0 6.9

Montana 5.3 3.3 11.1 7.8

Nebraska 4.1 3.0 9.4 6.4

Nevada 5.3 2.8 11.0 8.2

New Hampshire 5.2 2.5 12.7 10.2

New Jersey 5.1 2.7 12.5 9.8

New Mexico 6.3 3.0 13.4 10.4

New York 6.6 3.4 14.5 11.1

North Carolina 5.3 3.0 11.9 8.9

North Dakota 4.8 3.4 9.5 6.1

Ohio 3.9 2.6 8.8 6.2

Oklahoma 5.3 3.5 10.5 7.0

Oregon 4.1 2.7 8.5 5.8

Pennsylvania 5.5 3.3 13.3 10.0

Rhode Island 5.3 2.9 12.3 9.4

South Carolina 6.5 3.1 14.8 11.7

South Dakota 4.5 3.1 9.3 6.2

Tennessee 5.1 3.0 11.0 8.0

Texas 6.0 3.3 12.8 9.5

Utah 3.7 2.1 8.5 6.4

Vermont 6.2 2.8 13.4 10.6

Virginia 4.2 2.5 10.2 7.7

Washington 4.6 2.8 9.8 7.0

West Virginia 4.8 3.4 9.3 5.9

Wisconsin 5.0 3.0 14.8 11.8

Wyoming 5.4 2.5 10.6 8.1
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Frank Vitrano

I. Census Operations and Quality Indicators

Jim Treat presented some operational measures of Census address listing programs.  The
handouts distributed at the meeting are attached.  There were twenty different operations
conducted for Census 2000 which provided inputs to the development of the address list. 
These operations are grouped into three major categories, pre-questionnaire delivery,
questionnaire delivery, and post-questionnaire delivery.  The percent of addresses added from
each of these categories, by region, was discussed.  There were no outliers or unusual patterns
in the distributions of added addresses, by category.  It was noted that data from 1990 are not
available to use for comparison purposes because of the inherent differences in the address list
development operations from 1990 to 2000.  

Jennifer Reichert then presented an overview of the Quality Assurance Program that was
implemented for the Census 2000 address list development operations.  The three main
objectives of the QA program were: (1) to prevent errors due to lack of knowledge or
understanding on the part of the lister or enumerator, (2) to control coverage and content
errors, and (3) to promote continuous improvements of performance.  She reviewed the tools
that were used in the field to meet these QA objectives. 

Jim Treat continued with a discussion to provide background information on housing unit
processing.  There were three operations in place which removed housing units from further
census processing.  The first process removed housing units which were determined by two
independent Census operations to be non-existent.  The second operation, the deletes process,
identified housing units having conflicting information from different field operations.  Rules were
established to determine the final status of the housing unit for census processing.  The third
operation identified and removed duplicate housing units through person and address matching
algorithms.  A table was provided showing the total number and percent of housing units
removed from census processing.  This information was intended for background information
since these operations are not directly comparable to 1990 given the construct of the address
listing operations.  

 
Nick Alberti next presented an overview of the Primary Selection Algorithm (PSA) processing. 
The different types of PSA households were discussed.  He then showed the Committee
several different tables summarizing the data into categories such as the number of returns per
census housing unit, census returns per PSA household, the number of duplicate returns for a
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PSA household, and the PSA effect on population counts.  These results are in line with what
had been expected from the PSA operation. 

Lastly, the census imputation rates for age, sex, race, Hispanic Origin, and tenure by type of
response (self-administered or enumerator-administered) were presented and discussed.  A
few notable items from these results are: the imputation rates for the Midwest self-administered
responses are consistently lower than the rates for the other regions for all categories; again
raising concerns regarding the synthetic assumption.  Age has the largest national imputation
rate of all the characteristics, but this may be attributable to the enumerator questionnaire having
both age and date of birth in the same question.  Enumerators may have only asked for date of
birth, in an effort to speed up the interview and possibly assuming that age could be computed
later.  A final note is that the imputation rates by state are mostly consistent across the five
variables.  That is, if a state has a low imputation rate for age it will generally have low
imputation rates for the other four variables too. 

Data were presented for the followup operations and Mail Response rates, but the Committee
noted some discrepancies and referred the material for additional review.  These data will be
discussed at a future meeting. 

II. Next Meeting

The next meeting scheduled for Friday February 2, 2001 will discuss A.C.E. interviewing
quality assurance and After Followup Matching results. 



ESCAP MEETING NO. 32 - 02/02/01

AGENDA



Kathleen P Porter
02/02/2001 08:49 AM
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Barbara E Hotchkiss/DSD/HQ/BOC@BOC, Betty Ann Saucier/DIR/HQ/BOC@BOC, 
Carnelle E Sligh/PRED/HQ/BOC@BOC, Carol M Van Horn/DMD/HQ/BOC@BOC, Carolee 
Bush/DMD/HQ/BOC@BOC, Cynthia Z F Clark/DIR/HQ/BOC@BOC, Deborah A 
Fenstermaker/DSSD/HQ/BOC@BOC, Donna L Kostanich/DSSD/HQ/BOC@BOC, Ellen 
Lee/DIR/HQ/BOC@BOC, Hazel V Beaton/SRD/HQ/BOC@BOC, Howard R 
Hogan/DSSD/HQ/BOC@BOC, John F Long/POP/HQ/BOC@BOC, John H 
Thompson/DMD/HQ/BOC@BOC, Kathleen M Styles/DMD/HQ/BOC@BOC, Linda A 
Hiner/DSSD/HQ/BOC@BOC, Lois M Kline/POP/HQ/BOC@BOC, Margaret A 
Applekamp/DIR/HQ/BOC@BOC, Maria E Urrutia/DMD/HQ/BOC@BOC, Mary A 
Cochran/DIR/HQ/BOC@BOC, Nancy A Potok/DIR/HQ/BOC@BOC, Nancy M 
Gordon/DSD/HQ/BOC@BOC, Nicholas I Birnbaum/DMD/HQ/BOC@BOC, Patricia E 
Curran/DIR/HQ/BOC@BOC, Paula J Schneider/DIR/HQ/BOC@BOC, Phyllis A 
Bonnette/DIR/HQ/BOC@BOC, Preston J Waite/DMD/HQ/BOC@BOC, Rajendra P 
Singh/DSSD/HQ/BOC@BOC, Robert E Fay III/DIR/HQ/BOC@BOC, Ruth Ann 
Killion/PRED/HQ/BOC@BOC, Sarah E Brady/DMD/HQ/BOC@BOC, Sue A 
Kent/DMD/HQ/BOC@BOC, Susan Miskura/DMD/HQ/BOC@BOC, Tommy 
Wright/SRD/HQ/BOC@BOC, Vanessa M Leuthold/DMD/HQ/BOC@BOC, William G Barron 
Jr/DIR/HQ/BOC@BOC

cc: Tamara S Adams/DSSD/HQ/BOC@BOC, Danny R Childers/DSSD/HQ/BOC@BOC

Subject: Agenda for 2/2 ESCAP

The agenda for the February 2 ESCAP Meeting scheduled from 10:30-12 in Rm. 
2412/3 is as follows:

1. A.C.E. Interviewing QA Results - Tammy Adams

2. A.C.E. After Follow up Matching Results - Danny Childers
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Materials attached to these minutes were draft and preliminary material to inform the ESCAP
Committee. The data and analysis contained in these documents are subject to revision and are not
final. These materials report the results of research and analysis undertaken by Census Bureau staff. 
They have undergone a more limited review than official Census Bureau publications.  Research results
and conclusions expressed are those of the authors and do not necessarily indicate concurrence by the
Census Bureau.



February 2, 2001

MEMORANDUM FOR Howard Hogan
Chief, Decennial Statistical Studies Division

From: Danny R. Childers
Roxanne Feldpausch
Xijian Liu
Decennial Statistical Studies Division

Subject: Accuracy and Coverage Evaluation: Results from After Follow-up
Person Matching 

Attached are results from the after follow-up person matching.  The matching results in the first three
tables are unweighted for P-sample and the E-sample.  The remainder of the tables contain data that is
weighted with the sampling weight.
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7
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8
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9
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10

14 Percent Not Matched, Erroneously Enumerated, and Ratio After Follow-up by
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16 Percent Not Matched, Erroneously Enumerated, and Ratio After Follow-up by
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17 Ratio Estimates by Simulated Post-Strata Variables 13

18 Percent Not Matched After Follow-up by ACE Mover Status 15

19 Percent Not Matched After Follow-up by ACE Interview Mode 15

20 Percent Not Matched After Follow-up by ACE Respondent Type 16
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18
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Race Domain

21

24 Percent of E-sample for Type of Erroneous Enumeration After Follow-up by
Type of Enumeration Area

22

25 Percent of E-sample for Type of Erroneous Enumeration After Follow-up by
Age and Sex

23

26 Percent of E-sample for Type of Erroneous Enumeration After Follow-up by
Tenure

24

27 Percent of E-sample for Type of Erroneous Enumeration After Follow-up by
Region

24

28 Percent of E-sample for Type of Erroneous Enumeration After Follow-up by
Regional Office

25
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26
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A-7 Percent of the Weighted E-Sample by Mail Return Rate 33

A-8 Percent of the Weighted E-Sample by Percent Mobile Home 34
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A-9 Percent of the Weighted E-Sample by Percent Multi-Unit 34

After Follow-up Person Match Results

The final P-sample results are in Tables 1 and 2.  The P-sample people have been classified as
matched, not matched, unresolved match status, and removed in Table 1 and also tabulated as resident,
nonresident, and unresolved residence status in Table 2.

The P-sample match status is defined as 
! matched
! not matched
! unresolved match status
! removed from the P-sample

Matched - The P-sample was found in the cluster or in the surrounding block in either a housing unit or
in group quarters.

Not matched - The P-sample person was not found in the search area.  If the nonmatch was sent to
follow-up, the person was confirmed to be a resident of the cluster on census day.  If the nonmatch was
not sent for a follow-up interview, a household member identified the person as a resident of the
housing unit during the original A.C.E. interview.

Unresolved match status  - The match status is unresolved for possible matches with unsuccessful
follow-up interviews and for P-sample people with insufficient information for matching and follow-up.

Removed from the P-sample - People are removed from the P-sample when they are fictitious,
duplicates, geocoding errors, or not residents of the housing unit on census day.

The P-sample residence status is defined as 
! resident
! nonresident
! unresolved residence status

Resident - The P-sample matched or not matched person is a resident of the housing unit on census
day. 

Nonresident - P-sample people are nonresidents of the cluster when they are fictitious, duplicates,
geocoding errors, or should not have been included as a resident of the housing unit on census day. 
Nonresidents are removed from the P-sample.



2

Unresolved Residence Status  - A matched or not matched P-sample person has unresolved
residence status when the follow-up interview did not successfully determine the person’s residence on
census day.  The residence status of the possible match is unresolved when the follow-up interview was
not successful.  The residence status is also imputed when the P-sample person had insufficient
information for matching.

The final E-sample results are in Table 3.  The E-sample people have been classified as correctly or
erroneously enumerated and enumeration status of unresolved.  These are the unweighted match results
that go to imputation and estimation.

The E-sample enumeration status is defined as 
! correctly enumerated
! erroneously enumerated
! unresolved enumeration status

Correctly Enumerated - E-sample people are correctly enumerated when they are matched to the P-
sample or when they have been followed up and they should have been enumerated in this cluster.

Erroneously Enumerated - E-sample people are erroneously enumerated when they have another
residence where they should be counted on census day, are fictitious, are duplicated, lived in a housing
unit that was a geocoding error, or have insufficient information for matching and follow-up.

Unresolved Enumeration Status  - E-sample people have unresolved enumeration status when the
follow-up interview was unsuccessful.  The E-sample person may have been followed up to obtain
information about the E-sample nonmatch, possible match, matched person with unresolved residence
status, or geographic work to obtain the location of the housing unit.

Table 1:  National P-Sample Match Status After Follow-up

P-sample Match Status Unweighted People Percent

Matched 578,695 86.5

Not Matched 69,551 10.4

Unresolved 7,829 1.2

Removed 12,752 1.9

Total 668,827 100.0
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Table 2:  National P-Sample Residence Status After Follow-up

P-sample Residence Status Unweighted People Percent

Resident 640,541 95.8

Nonresident 12,752 1.9

Unresolved 15,534 2.3

Total 668,827 100.0

Table 3:  National E-Sample Matching After Follow-up

E-sample Enumeration Status Unweighted People Percent

Correctly Enumerated 652,393 91.5

Erroneously Enumerated 39,841 5.6

Unresolved 20,666 2.9

Total 712,900 100.0

The final P-sample is in Table 4 after the people are removed from the P-sample.

Table 4:  Match Status for P-Sample After Follow-up

P-sample Match Status Unweighted People Percent

Matched 578,695 88.2

Not Matched 69,551 10.6

Unresolved 7,829 1.2

Total 656,075 100.0

Table 5 contains the net undercount from the PES in 1990 by race and ethnic origin.
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Table 5: 1990 Percent Undercount from Dual
System Estimation 

by Race and Ethnic Origin

Race and Ethnic Origin Percent Undercount

Non-Hispanic White and Other 0.7

Black 4.6

Hispanic 5.0

Asian and Pacific Islander 2.4

Reservation Indian 12.2

Total 1.6

The percent P-sample not matched and E-sample erroneous enumeration is contained in the next set of
tables.  All data is weighted.  The percent P-sample not matched is one hundred times the nonmatch
rate.

Nonmatch Rate =        Not Matched           
Matched + Not Matched

The percent E-sample erroneous enumeration is one hundred times the erroneous enumeration rate.

Erroneous Enumeration rate =                  Erroneous Enumeration                    
Correct Enumeration + Erroneous Enumeration

A simple imputation is done for the unresolved people.  The ratio is estimated by 1.0 minus the match
rate over the correct enumeration rate, which is a coverage rate of the data defined HCUF Prime.  

This is not the same as the ratio and coverage factor calculated from the dual system estimate of the
population that will be calculated after all processing is completed using
 
! noninterview adjustment
! TES sampling weights
! weight trimming
! a more sophisticated imputation for unresolved cases
! whole person imputations in the census
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This is a measure of what we can expect after all of the estimation has been completed.  Standard
errors have been calculated using VPLX.  Notice that blank is included for each characteristic because
the missing data work had not been completed when this data was prepared.

Table 6: Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Census Region 

Census Region P-sample Percent 
Not Matched

E-sample Percent
Erroneous

Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

Northeast 9.4 0.2 6.0 0.2 3.6 0.3

Midwest 7.2 0.2 4.7 0.2 2.6 0.2

South 10.1 0.2 5.8 0.2 4.5 0.2

West 9.8 0.2 6.1 0.6 4.0 0.6

Total 9.2 0.1 5.7 0.2 3.8 0.2
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Table 7:  Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Census Regional Office

Census Regional
Office

P-sample Percent Not
Matched

E-sample Percent
Erroneous

Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

Boston 8.4 0.4 5.1 0.3 3.4 0.4

New York 11.5 0.5 7.5 0.4 4.4 0.5

Philadelphia 9.5 0.5 5.5 0.3 4.3 0.5

Detroit 7.0 0.3 4.6 0.3 2.5 0.4

Chicago 8.5 0.3 5.1 0.3 3.6 0.4

Kansas City 6.4 0.3 4.4 0.2 2.0 0.3

Seattle 9.7 0.4 6.0 0.4 3.9 0.5

Charlotte 9.1 0.3 5.4 0.3 3.9 0.4

Atlanta 10.5 0.4 6.4 0.3 4.4 0.4

Dallas 10.8 0.4 6.0 0.4 5.1 0.5

Denver 9.6 0.5 5.5 0.3 4.3 0.5

Los Angeles 9.7 0.4 6.4 1.5 3.6 1.5

Total 9.2 0.1 5.7 0.2 3.8 0.2
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Table 8: Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Tenure  

Tenure P-sample Percent Not
Matched

E-sample Percent
Erroneous

Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

Owner 7.1 0.1 3.9 0.1 3.3 0.1

Renter 14.1 0.2 7.7 0.4 6.9 0.5

Blank 13.5 0.6 21.3 0.5 -9.8 1.0

Total 9.2 0.1 5.7 0.2 3.8 0.2

Table 9: Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Type of Enumeration Area 

Type of Enumeration
Area

P-sample Percent Not
Matched

E-sample Percent
Erroneous

Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

Mail Out/Mail Back 9.1 0.1 5.8 0.2 3.5 0.2

Update/Leave 9.5 0.3 5.1 0.2 4.7 0.3

List/Enumerate 18.2 3.5 6.2 2.0 12.9 5.1

Rural
Update/Enumerate

18.1 1.3 5.4 0.7 13.4 1.3

Urban Update/Leave 7.4 1.8 4.6 1.3 3.0 1.5

Urban
Update/Enumerate

8.7 3.6 1.9 1.2 6.9 3.1

Adds to Address List 13.4 4.1 4.6 1.6 9.3 3.8

Total 9.2 0.1 5.7 0.2 3.8 0.2
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Table 10:  Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Age and Sex

Age and Sex P-sample Percent Not
Matched

E-sample Percent
Erroneous

Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

Under 18 Male
and
Female

9.7 0.1 3.9 0.1 6.1 0.2

18 to 29 Male 14.4 0.2 6.8 0.4 8.1 0.5

18 to 29 Female 12.1 0.2 6.3 0.6 6.1 0.6

30 to 49 Male 9.5 0.1 4.4 0.2 5.4 0.2

30 to 49 Female 7.8 0.1 3.8 0.2 4.1 0.2

50 and over Male 7.1 0.1 4.1 0.1 3.1 0.2

50 and over Female 6.4 0.1 4.0 0.1 2.5 0.1

Blank Male 14.5 0.7 41.5 0.8 -46.1 2.3

Blank Female 12.6 0.6 41.6 0.9 -49.6 2.4

18 to 29 Blank 14.7 1.1 59.9 1.4 -112.9 8.0

30 to 49 Blank 12.3 0.9 10.1 0.9 2.4 1.4

50 and over Blank 10.1 0.8 12.6 1.1 -2.8 1.6

Total 9.2 0.1 5.7 0.2 3.8 0.2
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Table 11:  Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Race Domain

Race Domain P-sample Percent Not
Matched

E-sample Percent
Erroneous Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

Blank 16.4 1.2 7.8 0.6 9.4 1.4

American
Indians on 
Reservations

21.2 1.4 6.3 1.0 15.9 1.6

American
Indians Not on
Reservations

13.9 1.2 6.1 0.6 8.3 1.3

Hispanic 13.2 0.3 8.7 0.3 4.9 0.4

Black 13.9 0.3 7.4 0.2 7.0 0.3

Pacific Islander 14.6 1.9 5.7 1.1 9.5 2.1

Asian 9.9 0.5 7.0 1.2 3.2 1.4

White 7.4 0.1 4.6 0.1 3.0 0.1

Other Races 11.8 0.7 7.6 0.7 4.5 1.0

Multiple Races 10.1 0.4 4.7 0.5 5.6 0.6

Total 9.2 0.1 5.7 0.2 3.8 0.2
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Table 12: 1990 Percent Net Undercount
by Race and Tenure

Race Domain Net Undercount

Total Owner Renter

Non-Hispanic White and Other 0.7 -0.3 3.1

Black 4.6 2.3 6.5

Hispanic 5.0 1.8 7.4

Asian and Pacific Islander 2.4 -1.4 7.0

Reservation Indian 12.2 N/A N/A
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Table 13: 2000 Percent Estimated Ratio
by Race Domain and Tenure

Race Domain Ratio

Total Owner Renter

Blank 9.4 6.4 16.1

American Indians on  Reservations 15.9 16.2 14.7

American Indians Not on
Reservations

8.3 6.7 11.5

Hispanic 4.9 5.0 8.0

Black 7.0 6.1 9.8

Pacific Islander 9.5 7.2 13.9

Asian 3.2 3.7 3.3

White 3.0 2.8 5.5

Other Races 4.5 4.5 7.0

Multiple Races 5.6 3.9 8.7

Total 3.8 3.3 6.9
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Table 14:  Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Mail Return Rate

Mail Return Rate P-sample Percent Not
Matched

E-sample Percent
Erroneous Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

Greater than 25
percent

7.7 0.1 5.0 0.2 2.8 0.2

Less than 25
percent

15.7 0.3 8.8 0.2 7.6 0.4

List/Enumerate,
Rural Update
Enumerate,
Urban
Update/Enumera
te

17.6 1.3 5.6 0.9 12.7 1.9

No Occupied
Housing Units or
Incomplete
Address

37.7 5.8 0.0 -- 37.7 5.8

Total 9.2 0.1 5.7 0.2 3.8 0.2

We do not have housing variables in the census to indicate multi-units and mobile homes.  We created
variables by classifying the clusters based on the housing unit variables from the ACE listing.  The next
two tables contain percent not matched and erroneous enumeration for clusters different amounts of
multi-units and mobile homes.
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Table 15:  Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Percent Mobile Home

Percent Mobile
Home

P-sample Percent Not
Matched

E-sample Percent
Erroneous Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

None 8.8 0.1 5.7 0.2 3.4 0.2

10 Percent or
less

9.0 0.4 5.3 0.3 3.9 0.4

11 to 50 percent 10.7 0.4 5.5 0.3 5.5 0.4

Greater than 50
percent

13.8 0.9 7.2 0.4 7.1 1.0

Total 9.2 0.1 5.7 0.2 3.8 0.2

Table 16:  Percent Not Matched, Erroneously Enumerated, and Ratio
After Follow-up by Percent Multi-Unit

Percent Multi-
Unit

P-sample Percent Not
Matched

E-sample Percent
Erroneous Enumeration

Ratio

Percent Standard
Error

Percent Standard
Error

Percent Standard
Error

None 8.2 0.1 4.9 0.1 3.5 0.2

10 Percent or
less

7.8 0.3 4.4 0.2 3.6 0.3

11 to 50 percent 9.4 0.3 6.0 0.2 3.6 0.3

Greater than 50
percent

12.9 0.3 8.2 0.7 5.1 0.7

Total 9.2 0.1 5.7 0.2 3.8 0.2
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Table 17: Ratio Estimates by Simulated Post-Strata Variables

Race Domain Tenure TEA High Return Rate Low Return Rate

Northeast Midwest South West Northeast Midwest South West

White and
Other

Owner MO/MB 2.0 1.5 2.5 2.2 4.8 7.8 5.9 9.1

Other 4.6 2.5 3.8 5.1 5.4 4.8 7.4 16.7

Renter MO/MB 4.0 8.6

Other 7.2 12.3

Black Owner MO/MB 5.9 6.6

Other 5.3 7.8

Renter MO/MB 7.8 11.2

Other 12.4 13.3

Hispanic Owner MO/MB 4.5 6.6

Other 5.8 7.6

Renter MO/MB 5.8 10.7

Other 15.4 9.4

Pacific
Islander

Owner 7.2

Renter 13.9

Race Domain Tenure All Regions and Return Rates
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Asian Owner 3.7

Renter 3.3

American
Indians on
Reservations

Owner 16.2

Renter 14.7

American
Indians not on
Reservations

Owner 6.7

Renter 11.5

Multiple
Races

Owner 3.9

Renter 8.7

Domain or Tenure Blank -6.4
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Table 18:  Percent Not Matched After Follow-up 
by ACE Mover Status

Mover Status P-sample Percent 
Not Matched

Percent Standard Error

Nonmover 8.5 0.1

Outmover 22.9 0.5

Unresolved Mover Status 26.2 1.0

Total 9.2 0.1

Table 19:  Percent Not Matched After Follow-up 
by ACE Interview Mode

Interview Mode P-sample Percent 
Not Matched

Percent Standard Error

Telephone 1.5 0.0

Personal Visit 14.0 0.2

Quality Assurance Replacement 13.4 1.7

Total 9.2 0.1
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Table 20:  Percent Not Matched After Follow-up 
by ACE Respondent Type

Respondent Type P-sample Percent 
Not Matched

Percent Standard Error

Household Member 8.7 0.1

Proxy Respondent 21.7 0.5

Total 9.2 0.1

Erroneously enumerated - The categories are people with insufficient information for matching and
follow-up, duplicates, fictitious, geocoding errors, and people who should have been enumerated at
another residence on census day. 

! The E-sample people with insufficient information for matching and follow-up are ones
who are data defined, but do not contain full name and at least two characteristics.

! The E-sample people enumerated more than once are coded as duplicates.
! The fictitious people are ones where we found notes on the census image identifying the

person as not a real person such as a dog or other pet or they were identified as not
existing in this cluster during the follow-up interview.  Three respondents who never
heard of the person were required in order to code a person as fictitious.

! Census people in housing units identified as geocoding errors during the housing unit
follow-up are coded as erroneously enumerated because of geocoding error.

! The E-sample person should have been counted at another residence on census day.

The next table contains the final weighted and imputed data after person follow-up in 1990 for the
erroneous enumerations.
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Table 21: 1990 Erroneous Enumerations 
Final Weighted Numbers

E-sample Erroneous
Enumeration Code

Percent of
Erroneous

Enumerations

Percent of 
E-sample

Insufficient Information 20.8 1.2

Duplicate 28.2 1.6

Fictitious 2.6 0.2

Geocoding Error 6.0 0.3

Other Residence 38.0 2.2

Unresolved 4.5 0.3

Total 100.0 5.8

The percentages of each type of erroneous enumeration in these tables are based on the E-sample
people with a resolved enumeration status.  Note that the percentage of each type of erroneous
enumeration is one hundred times the rate of each type of erroneous enumeration.  The percent
duplicate includes the duplication between E-sample and census people not in sample after subsampling
large clusters.

      Rate of Type of =             Type of Erroneous Enumeration           
Erroneous Enumeration Correct Enumeration + Erroneous Enumeration

The remaining tables contain the type of erroneous enumeration as a percent of the total E-sample
resolved cases by different variables.
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Table 22:  Percent of E-sample for Type of Erroneous Enumeration
After Follow-up for Simulated Post-Strata Variables

Race Domain Tenure TEA Mail
Return
Rate

Region Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

White and Other Owner MO/MB High Northeast 0.5 0.4 0.1 1.4 0.9

Midwest 0.6 0.2 0.1 1.3 0.6

South 0.7 0.2 0.1 1.2 1.0

West 1.0 0.3 0.0 0.8 0.9

Low Northeast 1.0 1.8 0.7 2.6 1.2

Midwest 1.0 1.3 0.1 0.5 0.8

South 1.0 1.2 0.5 2.2 1.2

West 1.2 0.7 0.2 1.4 1.2

Other TEA High Northeast 0.4 0.5 0.0 0.5 1.1

Midwest 0.4 0.4 0.0 0.4 1.1

South 0.5 0.6 0.1 0.5 1.3

West 0.7 0.3 0.0 0.5 1.8

Low Northeast 0.8 2.9 0.0 0.6 1.4

Midwest 0.4 1.3 0.0 0.9 1.4

South 0.6 1.7 0.1 1.4 1.4

West 1.7 1.7 0.5 0.5 2.6

Race Domain Tenure TEA Mail Region Insufficient Duplicate Fictitious Geocoding Other



20

White and Other Renter MO/MB High 1.9 0.8 0.4 1.4 1.1

Low 2.4 1.8 0.7 1.3 1.1

Other TEA High 1.1 0.8 0.1 0.5 2.0

Low 1.7 2.4 0.8 0.6 1.3

Black Owner MO/MB High 1.2 0.4 0.3 1.3 1.0

Low 2.1 2.8 0.6 0.8 1.1

Other TEA High 1.0 1.0 0.1 0.2 2.2

Low 0.3 2.3 0.1 0.9 0.7

Renter MO/MB High 2.7 0.7 1.1 0.8 1.1

Low 3.0 1.7 1.1 0.6 1.0

Other TEA High 1.0 1.1 1.2 0.2 0.8

Low 1.3 1.2 0.4 1.7 1.7

Hispanic Owner MO/MB High 2.1 0.5 0.1 0.8 0.8

Low 1.8 1.6 0.9 1.9 1.1

Other TEA High 2.5 0.9 0.1 0.6 1.2

Low 2.3 2.3 0.1 1.1 1.8

Renter MO/MB High 3.2 1.1 0.4 1.5 0.9

Race Domain Tenure TEA Mail
Return
Rate

Region Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Low 3.7 1.9 1.0 0.8 1.1
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Other TEA High 3.3 1.5 0.4 0.2 2.2

Low 5.3 5.0 1.2 1.0 1.1

Pacific Islander Owner 0.7 0.9 0.4 1.2 0.5

Renter 1.1 0.9 0.6 1.8 0.3

Asian Owner 0.8 0.7 0.2 1.4 1.1

Renter 1.6 1.2 0.7 3.7 1.2

American Indians
on Reservations

Owner 0.6 0.8 0.1 2.8 1.7

Renter 0.5 0.3 0.1 3.1 1.6

American Indians
Not on
Reservations

Owner 2.3 0.4 0.1 0.9 0.7

Renter 2.2 1.1 0.5 0.8 1.1

Multiple Races Owner 1.0 0.6 0.0 0.8 1.0

Renter 1.5 0.4 0.5 1.3 1.0

Domain or Tenure Blank 12.8 1.8 0.5 1.0 1.8
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Table 23:  Percent of E-sample for Type of Erroneous Enumeration
After Follow-up by Race Domain

Race Domain Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Blank 3.5 0.9 0.3 1.0 1.3

American Indians on 
Reservations

0.6 0.7 0.1 2.8 1.7

American Indians Not
on Reservations

2.5 0.8 0.3 0.8 0.9

Hispanic 4.1 1.2 0.4 1.0 1.0

Black 2.6 1.2 0.7 0.9 1.1

Pacific Islander 1.7 0.9 0.5 1.5 0.5

Asian 1.3 0.9 0.4 2.3 1.1

White 1.2 0.6 0.2 1.1 1.0

Other Races 2.7 1.1 0.7 0.9 1.1

Multiple Races 1.3 0.6 0.2 1.0 1.1

Total 1.8 0.8 0.3 1.1 1.0



23

Table 24:  Percent of E-sample for Type of Erroneous Enumeration
After Follow-up by Type of Enumeration Area

Type of Enumeration
Area

Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Mail Out/Mail Back 1.9 0.7 0.3 1.2 1.0

Update/Leave 1.4 1.1 0.1 0.6 1.5

List/Enumerate 1.8 0.3 0.0 1.7 0.7

Rural
Update/Enumerate

1.8 0.4 0.1 1.2 1.6

Urban Update/Leave 2.5 0.2 0.2 0.7 0.8

Urban
Update/Enumerate

0.4 0.0 0.0 0.7 0.6

Adds to Address List 1.5 1.0 0.0 1.0 1.0

Total 1.8 0.8 0.3 1.1 1.0
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Table 25:  Percent of E-sample for Type of Erroneous Enumeration
After Follow-up by Age and Sex

Age and Sex Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Under 18 Male
and
Female

0.9 0.5 0.2 1.1 0.7

18 to 29 Male 0.8 0.9 0.5 1.3 2.2

18 to 29 Female 0.9 0.8 0.4 1.4 1.9

30 to 49 Male 0.9 0.7 0.3 1.2 0.8

30 to 49 Female 0.8 0.6 0.3 1.2 0.6

50 and over Male 0.8 0.7 0.2 1.0 1.2

50 and over Female 0.9 0.7 0.1 0.9 1.1

Blank Male 31.9 3.5 0.7 0.9 2.7

Blank Female 32.0 3.7 0.7 0.9 2.6

18 to 29 Blank 54.9 1.9 0.6 0.6 1.3

30 to 49 Blank 5.3 1.6 0.6 1.2 0.7

50 and over Blank 6.4 2.1 0.1 1.3 2.1

Total 1.8 0.8 0.3 1.1 1.0
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Table 26:  Percent of E-sample for Type of Erroneous Enumeration
After Follow-up by Tenure

Tenure Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Owner 0.9 0.5 0.1 1.1 1.0

Renter 2.4 1.2 0.6 1.2 1.1

Blank 14.6 1.9 0.5 1.0 1.9

Total 1.8 0.8 0.3 1.1 1.0

Table 27:  Percent of E-sample for Type of Erroneous Enumeration
After Follow-up by Region

Region Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Northeast 1.8 1.2 0.3 1.1 1.1

Midwest 1.5 0.6 0.2 1.0 0.8

South 1.9 0.7 0.3 1.1 1.2

West 2.2 0.6 0.2 1.4 1.0

Total 1.8 0.8 0.3 1.1 1.0
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Table 28:  Percent of E-sample for Type of Erroneous Enumeration
After Follow-up by Regional Office

Regional Office Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Boston 1.4 1.0 0.2 1.1 1.2

New York 2.4 2.1 0.6 0.8 1.0

Philadelphia 1.9 0.6 0.3 1.2 0.9

Detroit 1.6 0.4 0.2 1.1 0.9

Chicago 1.6 0.7 0.3 1.1 0.8

Kansas City 1.4 0.6 0.1 0.7 1.0

Seattle 2.6 0.7 0.2 0.9 0.9

Charlotte 1.7 0.7 0.3 1.0 1.1

Atlanta 2.2 0.7 0.2 1.1 1.6

Dallas 1.9 0.8 0.5 1.2 1.1

Denver 1.8 0.5 0.3 0.7 1.4

Los Angeles 1.9 0.5 0.2 2.2 0.7

Total 1.8 0.8 0.3 1.1 1.0
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Table 29:  Percent of E-sample for Type of Erroneous Enumeration
After Follow-up by State

State Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Alaska 1.1 0.6 0.6 0.3 1.5

Alabama 1.8 1.3 0.2 0.9 1.0

Arkansas 1.6 0.8 0.2 0.4 1.0

Arizona 2.7 0.6 0.6 0.8 2.5

California 2.1 0.5 0.2 1.7 0.7

Colorado 2.0 0.3 0.1 0.7 0.8

Connecticut 1.2 0.8 0.1 1.4 1.1

District of Columbia 2.9 1.7 0.2 0.0 0.8

Delaware 2.3 0.9 0.1 3.5 1.5

Florida 2.2 0.5 0.2 1.1 2.0

Georgia 2.3 0.8 0.3 1.4 1.0

Hawaii 1.6 1.1 0.5 1.9 0.9

Iowa 1.3 0.7 0.0 0.7 1.1

Idaho 1.7 0.9 0.1 0.7 1.2

Illinois 1.8 0.9 0.5 0.9 0.8

Indiana 1.7 0.4 0.2 1.8 0.7

Kansas 1.5 0.7 0.3 0.9 1.0

Kentucky 1.0 0.7 0.1 1.5 1.1

Louisiana 1.7 1.4 0.4 1.4 0.9

Massachusetts 1.3 1.0 0.2 1.2 1.1

Maryland 2.2 0.5 0.5 0.7 0.8

Maine 1.1 1.3 0.0 0.3 1.5

Michigan 1.7 0.4 0.2 1.1 1.0



28

State Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Minnesota 1.1 0.3 0.0 0.3 0.9

Missouri 1.4 0.6 0.1 1.2 0.7

Mississippi 2.2 0.9 0.7 1.1 1.8

Montana 1.0 0.3 0.0 0.6 1.0

North Carolina 1.8 0.8 0.6 0.4 1.3

North Dakota 1.0 0.4 0.0 1.5 0.9

Nebraska 1.0 0.4 0.2 0.0 0.9

New Hampshire 1.0 0.8 0.0 1.5 1.2

New Jersey 1.6 1.1 0.3 1.1 1.0

New Mexico 1.9 0.9 0.2 1.9 0.8

Nevada 1.1 0.5 0.2 0.4 1.2

New York 2.2 1.8 0.5 0.9 1.1

Ohio 1.5 0.4 0.2 1.1 0.8

Oklahoma 1.5 0.4 0.1 0.7 1.8

Oregon 2.8 0.6 0.4 1.1 1.0

Pennsylvania 1.7 0.7 0.3 1.2 0.9

Rhode Island 2.6 1.7 0.5 1.2 0.9

South Carolina 2.2 1.0 0.1 1.5 1.6

South Dakota 0.7 0.7 0.1 0.1 1.2

Tennessee 1.7 0.7 0.1 1.0 0.9

Texas 1.9 0.7 0.5 1.2 1.0

Utah 1.9 0.6 0.1 0.3 0.9

Virginia 1.6 0.4 0.1 1.2 1.0

Vermont 1.5 1.5 0.1 0.9 1.5
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State Insufficient
Information

Duplicate Fictitious Geocoding
Error

Other
Residence

Washington 2.5 0.6 0.1 1.2 0.9

Wisconsin 1.2 0.6 0.0 0.8 0.8

West Virginia 1.4 0.6 0.4 0.8 0.8

Wyoming 1.0 1.1 0.0 1.4 1.5

Total 1.8 0.8 0.3 1.1 1.0
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Attachment

Percentage of the Weighted E-sample for Each Variable

Table A-1: Percent of the Weighted E-Sample 
by Census Region 

Census Region Percent of E-Sample

Northeast 19.0

Midwest 22.8

South 35.6

West 22.6

Total 100.0



31

Table A-2:  Percent of the Weighted E-Sample 
by  Census Regional Office

Census Regional Office Percent of E-Sample

Boston 7.2

New York 6.2

Philadelphia 8.1

Detroit 8.3

Chicago 8.5

Kansas City 7.9

Seattle 7.8

Charlotte 10.5

Atlanta 10.0

Dallas 9.7

Denver 7.1

Los Angeles 8.6

Total 100.0

Table A-3: Percent of the Weighted E-Sample
by Tenure  

Tenure Percent of E-Sample

Owner 67.2

Renter 29.0

Blank 3.8

Total 100.0
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Table A-4: Percent of the Weighted E-Sample 
by Type of Enumeration Area 

Type of Enumeration Area Percent of E-Sample

Mail Out/Mail Back 82.1

Update/Leave 16.8

List/Enumerate 0.2

Rural Update/Enumerate 0.5

Urban Update/Leave 0.2

Urban Update/Enumerate 0.0

Adds to Address List 0.2

Total 100.0
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Table A-5:  Percent of the Weighted E-Sample 
by Age and Sex

Age and Sex Percent of E-Sample

Under 18 Male and Female 25.2

18 to 29 Male 7.4

18 to 29 Female 7.5

30 to 49 Male 14.7

30 to 49 Female 15.3

50 and over Male 12.1

50 and over Female 15.5

Blank Male 1.3

Blank Female 1.2

18 to 29 Blank 0.4

30 to 49 Blank 0.2

50 and over Blank 0.2

Total 100.0
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Table A-6:  Percent of the Weighted E-Sample 
by Race Domain

Race Domain Percent of E-Sample

Blank 0.7

American Indians on 
Reservations

0.2

American Indians Not on
Reservations

0.6

Hispanic 15.5

Black 10.3

Pacific Islander 0.2

Asian 3.3

White 67.3

Other Races 0.6

Multiple Races 1.3

Total 100.0



35

Table A-7:  Percent of the Weighted E-Sample 
by Mail Return Rate

Mail Return Rate Percent of E-Sample

Greater than 25 percent 81.6

Less than 25 percent 17.7

List/Enumerate, Rural Update
Enumerate, Urban
Update/Enumerate

0.0

No Occupied Housing Units or
Incomplete Address

0.7

Total 100.0

Table A-8:  Percent of the Weighted E-Sample
by Percent Mobile Home

Percent Mobile Home Percent of E-Sample

None 76.9

10 Percent or less 9.3

11 to 50 percent 10.4

Greater than 50 percent 3.4

Total 100.0
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Table A-9:  Percent of the Weighted E-Sample 
by Percent Multi-Unit

Percent Multi-Unit Percent of E-Sample

None 55.3

10 Percent or less 11.0

11 to 50 percent 14.2

Greater than 50 percent 19.5

Total 100.0
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I. Graphical Representations of 90 percent Confidence Intervals for Undercount Rates

Howard Hogan presented graphics of the 90 percent confidence intervals for the undercount
rates based on the Dual System Estimates (DSEs).  The DSEs were presented at the January
26, 2001 ESCAP meeting.  The graphs are attached and will assist the Committee in their
review of the data.

II.  A.C.E. Interviewing Quality Assurance

Tamara Adams described the methodology that was implemented for the A.C.E. interviewing
quality assurance (QA).  There were two types of cases in the QA sample; preselected cases
and targeted cases.  The preselected cases were a random 5 percent sample chosen before
interviewing began.  The targeted cases were selected by the QA supervisors at the A.C.E.
Regional Offices (ACEROs), who continuously monitored the interviewing and QA operations
to identify potential outliers using computer generated reports that are readily available for
review.  The QA interview was conducted by either telephone or personal visit.  During the QA
interview, respondents were led through a series of questions to determine if the original
household was interviewed.  If the respondent indicated that the original respondent was not
contacted, a full person interview was obtained from the current respondent.  The respondent’s
answers and the interviewer’s assessment of whether the original interview took place were
used to determine whether a replacement interview would be used in further processing.

Tamara then presented the results for the QA of the A.C.E. interviewing.  Based upon these
results, the Committee noted that the QA followed the planned program and the results
compared favorably to the 1990 PES results.  Overall, the Committee concluded that the
A.C.E. field interview was conducted very accurately, as measured by the QA program. 

III. A.C.E. After Followup Matching Results

Danny Childers presented detailed results from the After Followup matching.  The results were
characterized by P-sample not matched and E-sample erroneous enumerations.  Danny also
presented a ratio which subtracts from 1 the proportion of P-sample matches divided by the
proportion of E-sample correct enumerations.  The ratio is a coverage indicator, but it is not the
final coverage measurement resulting from the DSEs.  Similar to the DSEs, the ratio gives an
indication of coverage at higher levels, but the ratio can also measure coverage at levels such as
Type of Enumeration Area, where the DSEs are more difficult to compute.  



1“Fictitious” cases are the cases that the A.C.E. could not determine as valid enumerations.
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The Committee noticed that there was a regional effect on coverage, as measured by the ratio. 
The ratio in the Midwest was lower than the ratios for the other regions, indicating better
coverage in the Midwest.  The percent P-sample not matched and percent of E-sample
erroneous enumerations were also lower for the Midwest.  This raised concerns regarding the
synthetic assumption.  The Committee also noted that the ratio was very high for American
Indians not on Reservations.  However, the differential was not as large once the DSEs were
calculated.  The ratio was also presented for clusters  by percent mobile home and percent
multi-unit.  There was modest variation in these data.  John Thompson expressed pleasant
surprise that there was only a modest variation in the data as the percent multi-units and percent
mobile homes increased; he was expecting the difference to be larger.  All data presented are
preliminary results and the similar final results are documented in the DSSD Census 2000
Procedures and Operations Memorandum Series Number B-6.  The handouts distributed at
the meeting are attached.

Danny also presented results from the After Followup matching for types of erroneous
enumeration for the E-sample.  The types of erroneous enumeration were:  insufficient
information, duplicate, “fictitious”1, geocoding error, and other residence.  The Committee
began to examine the data for the erroneous enumerations and will continue to review the data
at the next ESCAP meeting.

IV. Next Meeting

The agenda for the next meeting, scheduled for February 6, 2001, is a continuation of the
A.C.E. After Followup matching results and an examination of the preliminary total error model
results.
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Subject: Agenda for 2/6 ESCAP

The agenda for the February 6 ESCAP Meeting scheduled from 10:30-12 in Rm. 
2412/3 is as follows:

1. A.C.E. After Follow up Matching Results - Danny Childers

2. Preliminary Total Error Model Results - Mary Mulry
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The thirty-third meeting of the Executive Steering Committee on Accuracy and Coverage Evaluation
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I. After Follow-up Person Matching Results

Danny Childers continued his presentation of the After Follow-up Person Matching results. 
Data on the type of erroneous enumeration as a percent of the total E-sample were compared
with 1990 data.  This comparison revealed, among other things, that the erroneous enumeration
categories of: duplicate and “other residence” were a smaller percentage of the E-sample in
2000 than in 1990, while geocoding error was a larger percentage in 2000.  The lower E-
sample percentage of duplicates can be explained by the specific operations implemented in
Census 2000 to identify and delete duplicated housing units from the Master Address File.

The Committee then examined data on the type of erroneous enumeration as a percent of the
total E-sample resolved cases by different variables, including race domain, tenure, type of
enumeration area (TEA), mail return rate, and region.  It was noted that in mailout/mailback
areas with low mail return rates, duplicates were a larger percent of the E-sample than for
mailout/mailback areas with high return rates.  This observation can be explained by the fact
that those households that were identified as not responding to the mailout campaign were more
likely to be duplicated in the address file, which would result in a lower mail return rate, thereby
producing the observed relationship.

The Committee also observed that erroneous enumerations were a smaller percent of the E-
sample in the Midwest region.  Additionally, when examining the percent of E-sample for
various types of erroneous enumerations by regional office, it was observed that the New York
Regional Office area had among the highest percentages for insufficient information and
duplicate cases.  These observations led into a discussion about the synthetic assumption and
how localized factors that affect coverage and bear no relationship to the post-stratification
variables are not accounted for in the dual system estimation. 

In summary, the P-sample and E-sample data presented were consistent with the Census
Bureau’s understanding of how well Census 2000 was conducted.  There was some evidence
of a regional effect for components of coverage error, which heightened concern about the
synthetic assumption.

II. Overview of Preliminary Results for the Total Error Model

Mary Mulry presented preliminary results from the total error model for fifteen evaluation post-
strata.  These results do not include the effect of correlation bias and some imputation error. 
The attached information, based on the DSSD Census 2000 Procedures and Operations
Memorandum Series Number B-13, presented a description of the evaluation post-strata, and
confidence intervals for the A.C.E. estimates for these post-strata based on the bias and
variance estimates from the preliminary total error analysis (excluding correlation bias).  The
Committee reviewed the data and noted evidence of a regional effect on the post-strata
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undercount rate estimates.  The Committee further noted that additional examination and
discussion were required to understand the full importance of these preliminary results. 
Additionally, it was noted that it was important to understand the relationship between the total
error analysis and how it is used in the loss function analysis to compare the initial census and
A.C.E. results.

III. Next Meeting

The agenda for the next meeting, to be held on February 7, 2001, is to compare the
demographic analysis and A.C.E. estimates.
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Jr/DIR/HQ/BOC@BOC

cc: J Gregory Robinson/POP/HQ/BOC@BOC, Alfredo Navarro/DSSD/HQ/BOC@BOC

Subject: ESCAP Agenda for 2/7

The agenda for the February 7 ESCAP Meeting scheduled from 10:30-12 in Rm. 
2412/3 is as follows:

1. Preliminary DA/DSEs - Greg Robinson

2. Census Race Classifications - Greg Robinson

3. Preliminary Loss Function Results - Freddie Navarro
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I. Introduction

Howard Hogan distributed a corrected table for the A.C.E. After Followup Matching results
from the previous ESCAP meeting held on February 6, 2001.  During that meeting a typing
error was discovered in the table while the Committee was reviewing it.  

II. Demographic Analysis

Gregg Robinson presented to the ESCAP a comparison summary between the A.C.E. results
and the Demographic Analysis (DA) results.  The handouts are attached.  The main points, as
summarized from the tables, are: (1) the DA and A.C.E. estimates both measure a reduction in
net undercount in Census 2000 compared to 1990, (2) DA finds a dramatic reduction in the net
undercount rates of Nonblack men and women in Census 2000 compared to the rates of
previous censuses, and (3) the DA “expected” sex ratios for Black adults are much higher than
both the census sex ratios and A.C.E. sex ratios.  

Although the DA and A.C.E. both measure a reduction in the net undercount rate, there are
important differences in coverage which have not yet been explained.  The dramatic reductions
in the DA net undercount rates of Nonblack men and women mentioned in (2) above are
actually overcounts, while the A.C.E. estimates indicate no change from 1990 or a slight
increase in the undercount rates for Nonblack adults as a group.  These represent significant
differences between the A.C.E. and DA.  These differences need to be explained by the POP
division and additional results will be presented at an ESCAP meeting next week.   

The POP division staff are attempting to understand the causes of those differences in terms of
how they measure immigration and emigration.  There was also some discussion of uncertainties
in the DA results due to the multi-race reporting for Census 2000.  This is due to the fact that
DA benchmarks are based on single race reporting while Census 2000 is based on multiple
reporting causing variation between the two systems.  This is even found in the 50+ age group,
which is surprising because one would not expect a high level of variation within this age group. 

It was requested that the field operations from Census 2000 be reviewed to determine if there
is any explanation for duplicates or overcounts in the Census as a result of the data collection
processes.  John Thompson expressed concern that the apparent overcounts shown by the DA
results were not detected in the A.C.E. results.  The coverage measurement survey
methodology, by design, has measured overcounts in the census very well, but why this trend
seems to be reversed in the A.C.E. needs to be researched.  
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It was also noted that the effect on the A.C.E. estimates of whole person imputations and late
adds in the census needs to be considered since they were a greater proportion of the census
data than in 1990.  DSSD staff will research this issue.  

III. Next Meeting

The next meeting scheduled for Friday February 9, 2001 will discuss correlation bias and
synthetic error methodology and results. 
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Styles/DMD/HQ/BOC@BOC, Linda A Hiner/DSSD/HQ/BOC@BOC, Lois M 
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Waite/DMD/HQ/BOC@BOC, Rajendra P Singh/DSSD/HQ/BOC@BOC, Robert E Fay 
III/DIR/HQ/BOC@BOC, Ruth Ann Killion/PRED/HQ/BOC@BOC, Sarah E 
Brady/DMD/HQ/BOC@BOC, Sue A Kent/DMD/HQ/BOC@BOC, Tommy 
Wright/SRD/HQ/BOC@BOC, Vanessa M Leuthold/DMD/HQ/BOC@BOC, William G Barron 
Jr/DIR/HQ/BOC@BOC

cc: William R Bell/SRD/HQ/BOC@BOC, Alfredo Navarro/DSSD/HQ/BOC@BOC

Subject: ESCAP Agenda for 2/9

The agenda for the February 9 ESCAP Meeting scheduled from 10:30-12 in Rm. 
2412/3 is as follows:

1. Preliminary Loss Function Results - Freddie Navarro

2. Correlation Bias - Bill Bell
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I. Preliminary Loss Function Results

Howard Hogan presented examples of Loss Functions to illustrate how they are calculated and
what they are intended to measure.  Howard described two types of loss functions, weighted
squared error and relative squared error, in his example, which is attached.  A weighted square
error loss function treats any potential loss or gain the same for an individual regardless of the
area in which the individual lives.  A relative squared error model treats entities, such as states
or counties, equally.  There are two types of accuracy that will be considered, numeric and
distributive.  Numeric accuracy compares entities’ populations, while the distributive accuracy
examines entities’ shares of the total population.  The Committee discussed the importance of
analyzing these various measures of accuracy. 

Alfredo Navarro then presented the preliminary loss functions results to the Committee.  The
preliminary results presented only included sampling error.  The purpose of the presentation
was a preliminary check to determine whether the change based on the A.C.E. was larger than
sampling error.  If the change between the A.C.E. and the census was less than the sampling
error, the Committee would be able to conclude that the A.C.E. results should not be used.

Alfredo presented four loss functions for both types of accuracy for states and congressional
districts.  The loss function that was developed for congressional districts is a weighted
measure, similar to the weighted squared error.  The Loss Function formulas are attached.  The
Committee asked for detailed documentation of the loss functions and the assumptions.  These
documents will be provided to the Committee for their further analysis and review.  All four of
the loss functions presented indicated that the change between the A.C.E. and the census was
greater than sampling error.  Bob Fay noted that had the sample size for the A.C.E. been
similar to 1990, the effect of the change would have been obscured by the sampling error.  

Alfredo also presented the coefficients of variance resulting from the simulation to support the
loss functions.  The Committee asked for the coefficients of variance for the A.C.E. to be
presented with the coefficients of variance for the simulation.  These data are needed to confirm
that the simulation coefficients of variance are in line with the A.C.E. estimates. 

II.  Graphical Representation of 95 percent Confidence Intervals for Undercount Rates

Donna Kostanich distributed graphics of the 95 percent confidence intervals for the undercount
rates based on the Dual System Estimates (DSEs).  Graphs of the 90 percent confidence
intervals for the undercount rates had been presented at the February 2, 2001 ESCAP meeting
and the Committee requested 95 percent confidence intervals be used for all their analyzes even
though the Bureau’s standard is 90 percent confidence intervals.
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III. Next Meeting

The agenda for the next meeting, scheduled for Monday, February 12, 2001, is correlation
bias.
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Beaton/SRD/HQ/BOC@BOC, Howard R Hogan/DSSD/HQ/BOC@BOC, John F
Long/POP/HQ/BOC@BOC, John H Thompson/DMD/HQ/BOC@BOC, Kathleen M
Styles/DMD/HQ/BOC@BOC, Linda A Hiner/DSSD/HQ/BOC@BOC, Lois M
Kline/POP/HQ/BOC@BOC, Margaret A Applekamp/DIR/HQ/BOC@BOC, Maria E
Urrutia/DMD/HQ/BOC@BOC, Marvin D Raines/DIR/HQ/BOC@BOC, Mary A
Cochran/DIR/HQ/BOC@BOC, Mary E Williams/DIR/HQ/BOC@BOC, Nancy A
Potok/DIR/HQ/BOC@BOC, Nancy M Gordon/DSD/HQ/BOC@BOC, Nicholas I
Birnbaum/DMD/HQ/BOC@BOC, Patricia E Curran/DIR/HQ/BOC@BOC, Paula J
Schneider/DIR/HQ/BOC@BOC, Phyllis A Bonnette/DIR/HQ/BOC@BOC, Preston J
Waite/DMD/HQ/BOC@BOC, Rajendra P Singh/DSSD/HQ/BOC@BOC, Robert E Fay
III/DIR/HQ/BOC@BOC, Ruth Ann Killion/PRED/HQ/BOC@BOC, Sarah E
Brady/DMD/HQ/BOC@BOC, Sue A Kent/DMD/HQ/BOC@BOC, Tommy
Wright/SRD/HQ/BOC@BOC, Vanessa M Leuthold/DMD/HQ/BOC@BOC, William G Barron
Jr/DIR/HQ/BOC@BOC

cc: Jacqueline M Cusick/DIR/HQ/BOC@BOC, William R Bell/SRD/HQ/BOC@BOC
 

Subject: ADDITIONAL ESCAP MEETING SCHEDULED FOR MONDAY!!

There will be an additional ESCAP meeting on Monday Feb. 12 from 2:00-3:30 
p.m. in Rm. 2412/3.

The agenda topic will be:

Correlation Bias - Bill Bell
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Minutes of the Executive Steering Committee on 
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting # 36

February 12, 2001

Prepared by:  Nick Birnbaum

The thirty-sixth meeting of the Executive Steering Committee on Accuracy and Coverage Evaluation
Policy was held on February 12, 2001 at 10:30.

The agenda for the meeting was to discuss the estimates of correlation bias in the Census 2000 A.C.E.
estimates.

Committee Attendees: 

Nancy Potok
Paula Schneider
Cynthia Clark
Nancy Gordon
John Thompson
Jay Waite
Bob Fay
Howard Hogan
Ruth Ann Killion 
John Long 
Carol Van Horn

Deputy Director/Acting Director:
William Barron

Other Attendees:

Marvin Raines Mary Mulry
Tommy Wright Michael Starsinic
Donna Kostanich Roxie Jones
Raj Singh Kathleen Styles
Gregg Robinson Nick Birnbaum
William Bell Sarah Brady
Deborah Fenstermaker Annette Quinlan
Alfredo Navarro Maria Urrutia
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I. Estimates of Correlation Bias in the Census 2000 A.C.E. Estimates

William Bell began his presentation by providing the Committee with some background
information on correlation bias – what causes correlation bias and how it is estimated.  The
handouts are attached.  Correlation bias occurs when census and A.C.E. inclusion probabilities
vary over persons within post-strata, which is called heterogeneity.  This bias could also occur
when there is causal dependence – the act of being included in the census makes someone
more likely or less likely to be included in the A.C.E.  For instance, if those more likely to be
included in the census are also more likely to be included in the A.C.E., then the correlation
bias would be negative – that is, the DSEs underestimate the true population.

The methodology being used in 2000 to estimate correlation bias in the A.C.E. was briefly
contrasted with the methodology used in 1990.  However, for both 1990 and 2000 the
methods assume no correlation bias for adult females.  The DSEs for females are aggregated to
the national level within age-race groups.  The female totals are multiplied by the DA sex ratios
(M/F) to get control totals for adult males.  Estimates for male post-strata are computed so that
they aggregate to the control totals.  The differences between these estimates and the DSEs
provide estimates of correlation bias for the adult male post-strata.  Sex ratios are used because
they are expected to be more robust than DA estimates of levels.

The estimates of correlation bias were presented for 2000, compared to 1990 data, and
discussed.  For adult Black males, the results were consistent with 1990 findings; that is, they
showed significant negative correlation bias.  For nonblack males in the 18-29 age group, the
correlation bias was high, not consistent with the 1990 data, but rather, indicative of a larger
than expected overcount for this age-sex-race group.  This result caused the Committee to
question the estimate of correlation bias for this particular group.  The Committee agreed that
further discussion would be required to explain this anomalous result.

Finally, William Bell briefly discussed the Wachter/Freedman concerns regarding estimating
correlation bias.  After brief discussion, members of the Committee concurred that these
concerns had been adequately addressed in the technical literature, and noted, in fact, that the
two-group model was less susceptible (vis-a-vis other models) to these concerns.

II. Next Meeting

The agenda for the next meeting, to be held on February 13, 2001, is to examine the A.C.E.
Dual System Estimate variances by geographic area and the total error model results.


